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THE CONTROL OF SCALE INSECTS IN THE 
BRITISH WEST INDIES BY MEANS OP 
PUNOOID PARASITES. 

BY F. W. SOUTH, B.A. (CANTAB.)» 

Mycologist ou tlie Staff of the Imperial Department of 
Agriculture for the West Indies. 

PART ]. 

GENERAL ACCOUNT. 


INTRODUCTION. 

It has been recognized for a comparatively h)ng time, that 
different species of fungi are able to attack the bodies of 
various living in.sects and eventually cause their death ; but the 
epidemic nature of this attack, that is the hundreds of thous¬ 
ands of individuals that may be de^tTfiyed by the fungus, 
together with its economic importance, whether beneficial or 
the revei-ftc, has only been recognized within the last forty 
years. Indeed, the u<e of these paravsiies in the control of 
various pests is of even more recent date, and cannot yet be 
said to have attained the greatest application of which it is 
capable. In fact, it is only within tlie last two years that the 
subject has received in the West Indies the attention o*' which 
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it is worthy, and it may be directly stated, that the results of 
the observations and experiments conducted during that time 
offer every prospect of success in controlling scale insect 
attacks by means of their fungoid parasites. 

The first important step in the recognition of the effect of 
vegetable parasites of insects on an economic scale, was the 
discovery of the bacterial disease of silk worms by Pasteur in 
1870. The disease had occasioned considerable loss to the silk 
industry in France, but the recognition of its cause led to the 
suggestion of measures by which it could be prevented 
satisfactorily. 

During the last twenty-seven years, in the United States 
of America, a considerable amount of work has been carried on 
having a directly opposite object, namely, the reduction of the 
numbers of various insect pests by means of their vegetable 
parasites, both bacterial and fungoid. This work has, on the 
whole, met with a fair measure of success, more especially in 
the damper and milder climates of the more southern States. 
Among the insects experimented upon may be mentioned the 
cabbage caterpillar, the chinch bug, the grasshopper and 
various species of scale insects. 

The scale insects, by virtue of their stationary habit, are 
particularly liable to attack by fungi, whose hyphae can grow 
under their scales and destroy their bodies. The usefulness, 
from an economic point of view, of the fungi attacking these 
insects has been exploited to the greatest extent in the State of 
Florida, where Professor Rolfs-'', of the State Experiment 
Station, first demonstrated, in 1897, the practical application 
of the red-headed fungus in the control of the San Jos6 scale. 
Subsequent work by various members of the Experiment Station 
staff has added very largely to our knowledge of such fungi, 
and of the conditions undei which they may be successfully 
employed. More recently, information as to the occurrence and 
distribution of the fungoid parasites of various scale insects has 
been forthcoming from different parts of the world, including 
Cuba, Porto Rico, Martinique, Gey Ion,South Africa and Australia. 

During the last year, information with regard to the dis¬ 
tribution and effectiveness of these fungi in the various West 
Indian Islands has been collected by the officers of the Imperial 
Department of Agriculture, and the results, though at present 
far from complete, are embodied in this article, which is 
intended as a preliminary discussion of the question, and an 
indication of the lines along which it is hoped subsequent 
work will be conducted. The fungi at present known to occur 
in these islands are : the red-headed fungus, Sphaerostilhe 
coccophila, Tul.; the white-headed fungus, ^hionectria cocci- 
coUty E. and E.; the black fungus, Myriangium Duriaei, Mont.; 
the shield scale fungus, probably Cephaloaporium lecaniiy 
Zimmermann. 

GENERAL DESCRIPTION OP THE FUNGI FOUND IN THE WEST INDIES. 

The following is a brief account of the more superficial 
characters of these fungi; the fuller and more technical des¬ 
cription of them will be found in the last part of this article. 
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RED-HBADBD FUNGUS. This most Commonly appears as 
a small) conical) or club-shaped outgrowth from the scale 
attacked; it is usually inclined at an obtuse angle to the 
surface of the scale, and is from jV ^ i’inch or ^ to 3 millimetres 
in length. The end of each outgrowth is bright-red in colour 
and somewhat horny in consistency. This is supported on a 
delicate, pinkish, velvety base. As many as five or six of these 
outgrowths, or 9poroduchia, may arise from a single scale. 
They are borne on an interwoven mass of the fungal hyphae, 
known as a stroma, which fills the space once occupied by the 
body of the dead scale insect. Another form of fructification 
may also be produced by the fungus. This consists of more 
or less spherical, smooth, bright-red peritbecia, which are 
usually borne in groups of four or five on the same stroma 
as the other fruiting form. It must be remembered that 
the hyphae of this fungus are colourless and fine, and that 
consequently, when the fungus is not producing either of the 
forms of fructification described above, it is very hard to seQ, 
and may be present in large quantities and doing most 
effective work, although entirely invisible to the naked eye. 
Practically the only indication of its presence in this stage, 
visible without a microscope, is the large number of dead scale 
insects to be found on the host plant. 

WHITK-HKADED FUNGUS. This also has two forms of 
fructification, both produced, as in the case of the red-headed 
fungus, on a stroma occupying the body cavity, and also 
frequently covering the body, of the scale insect. The stroma 
is white or cream-coloured, and gives rise to a small, brown, 
cylindrical outgrowth about ^-millimetre long. When this 
becomes mature, it turns white at the top, owing to the 
formation of a more or less conical head of white spores. The 
second stage consists of numerous, more or less spherical, smooth 
perithecia, of a coffee colour, which occur in groups on the 
stroma. Owing to the scattering of the conidia over the stroma, 
the fungus frequently appears white or grey in colour. 

BLACK FUNGUS. This appears as irregular, smooth, coal- 
black lumps on stems and branches of trees infected with scale 
insects; it rarely occurs on the leaves. The major portion 
of the black stroma is of a brittle nature, somewhat like char¬ 
coal, and the stroma, as a whole, is of a definite appearance. 
These characters serve to distinguish it from black blight to 
which, however, it beai*s in reality but little resemblance. This 
fungus also consists of fine, nearly colourless hyphae in its early 
vegetative stages, and probably kills many more scales than 
those on which its stroma actually appears. While useful on 
the stems and branches, this fungus is more disfiguring than the 
scales themselves when it occurs on the fruit. No instance of 
its occurrence there is, however, recorded at present in these 
islands, though it has been known to occur on fruit in Cuba. 

SHIELD SCALE FUNGUS. This differs very considerably in 
appearance from any of the other three, its eharactei*s being 
more those of a mould. In the early stages it kills the insects 
without any outward appearance of its presence such as 
would be visible tcLthe nak^ eye. But when the scale is dead 
a white or slightly buff coloured fringe, often of a rather waxy 
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Appearance, grows out from ^beneath it over the surface of 
the leaf. The scale itself often becomes brown in colour and of 
a papery consistency, that is, if it is one of the soft shield scales. 
At an even later stage the whole surface of the scale insect 
becomes covered with a slightly buff-coloured coating of the 
fungus hyphae, and this often has a very powdery surface 
owing to the presence of very numerous heads of spores. The 
appearance is most characteristic, and when once seen cannot 
easily be mistaken. 

bpfectivenkss op the fungi* 

'In treating of the red-headed fungus on the San Jose scale 
in Florida, Professor Rolfs-" remarks that the ordinary observer 
would overlook it altogether. This would hardly happen in the 
West Indies in places where the fungus is really active, and 
producing numerous fructifications, as the result is to give 
a quite definite pink appearance to the parts affected, even when 
they are viewed from a short distance. The above effect has 
been seen by the author on lime tree stems in Dominica; it is 
also mentioned by the Imperial Commissioner of Agriculture 
as having been even more noticeable in the case of a specimen 
of Cnstilloa elasiica at the Agricultural School, St. Lucia, on 
which numerous parasitized scales occurred. These instances 
serve as an illustration of the effectiveness of this parasite 
under favourable conditions. In dealing with this point in his 
paper on ‘ Fungi Parasitic upon Aleyrodes Citri *, Professor 
Fawcett'^, of the Florida State Expeiiment Station, remarks : — 

‘ The effective work of this fungus (the red-headed fungus), 
and of two others, Ophionedria coccicola, E. and E., and 
Myriangium Duriaei, Mont., upon the orange scales, is readily 
shown by spraying an orange tree* very thoroughly with 
Bordeaux mixture. During the summer and fall of 1907, the 
author sprayed a number of trees with Bordeaux mixture for 
another purpose. The trees were sprayed very thoroughly, 
once in Ma5^ once in July, and once in September. Before the 
first spraying, the trees were piacticaily unhurt by Mgiilaapis 
citvicola, only a few individuals of the >cale being found on any 
part of the trees. After the first ©praying, this scale insect began 
to spread, and increased slowly in numbers until November, 
Avhen the trees were badly attacked by the scale. Other trees, 
near by, that had received no spiay, were as free from scale as 
at the fiist. The fungicide had evidently destroyed, on the 
sprayed trees, the fungi that bad been all along working upon 
the uusprayed trees.* 

Another instance illustrating the same thing is that 
afforded by Dominica. Iii this island there has been no serious 
trouble from scale insects since the year 1903, which succeeded 
the drought in 1002. Observations on material from the island 
show that this is to a considerable extent due to the luxurious 
growths of parasitic fungi, which have kept the scales in check 
for seven consecutive years. 

. In their paper on * Insects and Diseases of the Orange’, Cook 
and Horne® remark that the black fungus (J/f/rianf/mm DuHaei) 
has less effect on the orange snow scale {Chionaspis citri) in 
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Cuba,. than any of the other fungi found there have on the 
insects which they attack. In Dominica, however, it- woiUd 
appear to be more effective, for this scale practically never 
assumes serious proportions in that island, and cmild only be 
said to be of secondary importance in the serious outbreak 
of scale insects that <»ccurred in 1903. The black fungus 
is very common on this scale, and probably is responsible to 
a very large extent for keeping it under control. The same 
fungus occurs very commonly on this scale in Montseirat. 
In this island, the snow scale was a very serious pest in the 
dry year 1903, but has never assumed serious proportions since, 
except in isolated instances where trees were suffering from 
drought. This indicates that there also, the black fungus is nu 
efficient check on tliis scale. The white-headed, and the shield 
scale fungi {Ophumectria coccicola and Cephnlot^porium lecanii) 
are equally effective, as far as present observations show; but 
as the first only occurs in Dominica, it is not possible to state 
how useful it would be under the drier conditions experienced 
in some of the other islands. Experiments will, however, be 
made to introduce it more generally, as it is almost the most 
vigorous of these fungi, when under favourable conditions. 

METHODS OP EMPLOYING TUB FUNGI. 

In some districts, where the general conditions are favour¬ 
able to their growth, the parasites of certain species of insects 
exist naturally in large numbers. These parasites are 
responsible, under normal conditions, for the comparative rarity 
of these species in those districts. Such districts are usually 
spoken of as being unsuited to the species—a phrase which 
simply means that, in the battle between the host and the 
parasite, the natural eouditions favour the parasite, and the 
numbers of the host are consequently kept at a minimum. 
Man’s work in making use of these para.sitos is of two kinds : 
firstly, to introduce the i)arasite into districts in which the 
conditions are favourable to its growth, but in which it has not 
previously been known to occur; and secondly, to produce, 
where possible, by artificial means, conditions which are favour¬ 
able to the parasites in districts where the conditionsjii general 
are not favourable. Some methods of achieving both of these 
objects will now be dealt with. 

Three methods of introducing these fungi into fields where 
they have not previously been known to exist have been found 
to be successful in Florida, according to Dr. E. W. Berger* 
of the State Experiment Station; but time has not yet per^ 
mitted of any very definite observations on their effeebivene.ss 
in the West Indies. 

The first method consists of spraying the spores and 
portions of the mycelium of the fungi on to the trees which it 
is intended to infect. For tbi'* purpose, leaves well infected 
with the fungus should be stirred up for ten to fifteen minutes 
in water; there should be about forty fructifications of 
the fungus, or more, to each pint of water. The mixture 
should then be strained through a fine wire mesh, or a coar.se 
muslin, and sprayed on to the trees. The author referred to 
above recommends that an iron sprayer or atomizer should 



be used tor this purpose, or if the operation is to be conducted 
on a large scale, a compressed air sprayer with a galvanized 
iron receptacle, ft seems, however, that if the liquid to be 
employed is carried in a galvanized iron bucket and not in 
a brass or copper receptacle, a brass syringe might be used 
with perfect safety, provided it is emptied as soon as it has 
been filled, and had not previously been employed for fungicides. 
The spray should be as fine as possible, as the trees should be 
sprinkled only, not soaked, any water that runs off represent¬ 
ing a direct loss of spores. If the above precautions are care¬ 
fully attended to, it is usually found that this method of 
artificial infection is the most successful of the three. The 
fungus material for mixing with water may also be taken from 
pure cultures purely technical methods are required to 
obtain these, 4 but when once obtained, they could be kept 
constantly in stock in the Laboratory of this Department 
and distributed as required, thus enabling experiments to 
be carried on.at those seasons of the year when fructifica¬ 
tions of the fungi are not easily procurable in the field. When 
it is intended to infect only one or two trees for experimental 
purposes, it may be found that a large glass syringe with as 
fine a delivery nozzle as possible is a good instrument for 
spraying the trees. 

This method may be employed for all the species of fungi 
found in the West Indies, with the exception of the black 
fungus (Myriangium Duriaei\ whose spores are formed in such 
a way that they would not necessarily be liberated when 
portions of it are shaken with water. 

The second method, which is applicable to all the fungi, 
consists in tying infected material into trees which it is desired 
to infect. This should be done in such a manner that the 
fructifications of the fungi come into as close proximity to 
healthy scale insects as possible. This method, according to 
Dr. E. W. Berger^, ranks second in order of efficiency in Florida, 
and'should certainly yield successful results here. 

The third method has not proved as successful as the other 
two, and has the additional disadvantage of being considerably 
more expensive in application. It consists in planting among 
the trees to be infected, small trees whose foliage is well 
infeefted with various parasitic scale fungi, so that the leaves 
of the small trees come into contact with those of the larger 
ones. If necessary, suoh trees may be planted in pots or tubs 
and raised on platforms. This method has the disadvantage 
of not spreading the fungus as effectively over a wide area as 
in the other cases, and involves certain difficulties in watering 
in order to prevent the small trees from dropping their leaves. 

The tying method is the one that commends itself as that 
most likely to be successful here, on account of the general 
conditions that prevail ou estates; though spraying with 
spores will probably also prove useful, especially for a small 
number of trees. 

la oi'der to have a ready supply of these fungi always 
available, it is advisable, as far as possible, for every manager 
or planter, especially on lime states, to be acquainted with 



7 


some place where he can be certain of obtaining one or more of 
them. For this purpose, he should watch some particular 
tree known to be well infested, and when he notices that the 
scales are nearly all killed, should transfer the fungi to a 
neighbouring tree where there are scale insects in considerable 
numbers. 

With regard to the artificial formation of conditions 
suitable to these fungi in localities where they are naturally 
unfavourable, there are two courses which may be followed. 
The main difficulties which have to be overcome are the effects 
of a bad drought, especially in the dry season, and those of 
wind. 

In most of the islands, with the ()ossible exception of 
Barbados and Antigua, the general conditions in the wet season 
are sufficiently favourable to permit of the fungi making good 
growth. Consequently, the only period when artificial help 
is necessary is during the dry season ; it will probably be found 
that spraying one or two trees with clean water, once or twice 
a week, would enable the fungi to tide over the unfavourable 
conditions, and so afford a starting point from which they 
could spread again in the wet season. The other method, 
which is especially applicable in windy places, oi in localities 
where the wet season is not usually sufficiently well marked 
to ensure the spread of the fungi, is to allow the trees attacked 
by scale insects to become covered with a fairly thick growth 
of Bengal beans {Macuna pruHms^ var.). This method is par¬ 
ticularly applicable to lime trees. It has been definitely 
proved, in Montserrat, that the covering of beans helps to 
clear the trees of scale insects ; evidence too, from other placets, 
tends to support this, and to show that some fungi, at any 
rate, are more numerous in the damp sheltered conditions 
under the beans than is the ease outside. It is possible that 
some other factor or factors due to the beaus, which are as 
yet undetermined, also weaken the scale insect attack. It 
may be of interest to note in passing, that the Bengal beans 
encourage the presence of insect parasites of the scales as 
well as of the fungoid parasites, as they afford shelter from 
the wind. 


BENGAL BEANS 

As the use of the Bengal bean in connexion with lime 
cultivation is restricted as far as the author is aware, to the 
West Indies, and even there, is limited mainly to the island of 
Montserrat, some account of it may not be out of place here. 
The Bengal bean {Mucuna priiriens, var.) is closely related to the 
velvet bean {Mucuna pruriens^ var, utilis)^ and to the ‘ cow itch * 
{Mtusuna prunena). The plant was first used in Montserrat 
purely as a green dressing, and it was in that island that 
the Hon. F. Driver, the manager of the Montserrat Lime 
Company’s estates, accidentally discovered its useful effects in 
ridding lime trees of scale insects. The discovery was made 
about twelve years ago. The bean was used as a green dress¬ 
ing on a field of lime trees which was so badly attacked witli 
scale insects that it was intended to remove the trees when the 
beans had died down, and replant it with young trees, for which 
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the beans were intended as a manure. It wap however dis¬ 
covered, that under the thick covering of beans the trees 
hnd considerably recovered from the scale insect attack, and 
had yielded a very fair crop of limes. In the previous year, 
practically no fruit had been obtained owing to the effncts of the 
scale insect attack on tlie trees. Subsequent experience has 
shown that covering the trees with Bengal beans, in this way, 
always improves the health of the trees and reduces the number 
of scale insects on them. 

In Montserrat, the beans are planted, four or five around 
each tree, at the commencement of the rains in May or 
June; they are allowed to grow until the beans are ripe in the 
following February or March, when the stems are cutlassed 
near the ground, and any portions of the vine hanging free 
from the tree ai*e removed. The mass of vines, however, on 
the top of the tree is not disturbed. The trees frequently put 
out strong, vigorous slioots, 6 or 8 feet long, once the beaus have' 
been cutlassed, and show general improvement in health, and 
freedom from scale insects. This improvement appears to be 
more or less permanent. One field treated in this way, seven 
years ago, still showed strong, healthy trees in May 1909, 
though the trees had not been treated in any way whatever in 
the interval. While the trees undoubtedly benefit in general 
health, it is also well recognized that the size of the crop from 
trees covered in beans is reduced when compared with 
that from healthy trees not so cove»*cd, and further, on heavy 
soils or in wet districts, it seems possible that too thick 
a covering may be injurious to the lime trees, though under 
more normal conditions, it is usually found that the thicker 
the covering, the better is the effect on the tree. The injurious 
effect on wet soils might be overcome by watching the trees 
carefully, and if it appeared that the beans were having an 
ill effect, half of them might be cutlassed off near the ground 
and the remainder permitted to grow. In this way the cover¬ 
ing would be considerably reduced in size, and pi obably the 
result would be favourable to the trees. It is hoped that 
further experiments in this direction may be shortly under¬ 
taken. It will also be remarked that the beans afford their 
maximum shelter to the trees during the wet season. 
Owing to the nature of the beau, it is at present impossible to 
form a covering to the lime trees during the dry season. It is, 
however, possible that by breeding from beans perpetually 
planted at or near the beginning of the dry season, the natural 
rhythm of the plant might be altered so that a strain might be 
produced which would give its maximum growth during part, 
at any rate, of the dry season. Experiments on the effects of 
such a bean when grown over lime trees might tend to throw 
some light on the way in which the beans improve the limes: 
for it seems that they probably have some effect other than the 
two already known, namely the addition of nitrogen to the 
soil, and the protection afforded to parasites of the scale insects. 

Experiments are now being carried out with these beaus 
in several of the other islands, and it is hoped that they may 
be attended with success equal to that experienced in 
Montserrat. In any case^ it is fairly clear that much interest* 
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inpr, and probably important, information with regard to the 
effects of these plants, more especially the cau‘'e of these 
effects, may still be looked for as a result of systematic experi¬ 
ments and observations; and that, speaking in general, their 
use in lime cultivation may still be said to be in its infancy. 

POSSIBLE REr.ATION BRTWKF.N HOST AX'D PABASITR. 

When looking for parasitic fungi, with the possible 
exception of the black fungus (}ft/rutiujiiita Darinci), it must 
be remembered that the fructiiication^, by which alone tliey 
are made easily visible, cannot be ex])eeu*d to be pr(*-'ent in 
any given locality at all times of the year. Tln^y come and go 
according to the stage in its life-hi'^tory that/ tin* fungus lias 
reacheil at tli(i time. As an illustration of this, tlie following 
observations in Dominica during 10(Kt may be (‘iti'd. The 
fructifications of the red-headed fungus {SpJiuvrostilbc 
cnccophila) were observed at the Agiicult-ural Sihool in 
May, but had disa])peared at the beginning of June ; they did 
not ro-appear until November. Those faets should he eonsidered 
in connexion with the following observations madt^ in 
Montserrat. 

One fiehl was visited by Mr. 11. A. Haliou, the Entomologist 
to this Department, and by the author on March U, 11)10. The 
field had suifered from attack by the piu*ple scale {Mij/Uttupia 
cifricola) during the preceding twel\t» months, and had been put 
under Bengal beans whicli had been cutlassed a month previous¬ 
ly. The trees had recovered from tlie scale in-'oet attack, 
but pra(;tieally no reddieaded fnngu« was observable, although 
it had been seen a month before in large (piantities by two 
reliable observers. On the next field to leenard, liowever, 
fructification ■ of tlii,-^ fungus, both conidial ami ]ierithecial, 
were present in large numbers. The altar'k of the insects had 
reached this fid I somewhat later than the previous one, as the 
iiis(»ets travelled with the wind, and eonseiiiKMit ly the fungus 
was still visible, as it also luul started its life-cycle at a some¬ 
what later date than in the first field. The ])res(‘uee of the 
perithecia, which probably constitutes tlie la^t --tage in the life- 
history, would appear to indieato that the fungus was about 
to disappear from the seeoml field also. Both of tlie instan<*es 
just cited tend to show that the fungus lias a definite life-period 
which must be influenced to some extent by the amount of 
food-supf)ly available. It should also Ije boriui in mind tliat 
the scale insects themselves have a dofinib^ life-i3eriod, though 
details with regard to this are at i)resent wanting in tlie West 
Indies. It is probable that the season of greatest abundanee 
of these insects falls between approximately tin* same dates 
each year, and the same wouhl also be ti*ue of the season of 
least abundance. The sequence of events would appear to bo 
somewhat as follows. The spores of the fungus ar (3 blown on 
to a tree where numerous young scale insects are present; they 
germinate if the conditions are not too dry ; the germ tubes 
penetrate the bodies of some of the young scales by growing in 
under the scale itself, and once e.-stablished, the fungus spreads 
rapidly. After very vigorous vegetative growth, during which 
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the only sign of the existence of the fungus is the number of 
dead insects present, the food-supply becomes exhausted, and 
the fungus produces fructifications and is then visible. 
Finally, the fructifications and most of the dead scales are 
washed off the tree by rain and disappear, leaving the tree 
clean with the exception of spores of the fungus caught in the 
bark, a small residue of dead scales that have not been remov¬ 
ed, and a few healthy scales that have not been infected by 
the fungus. If the scale insects reinfect the tree, either owing 
to the increase of the original survivors, or to infection from an 
outside source, the spores germinate again, or reinfection takes 
place from outside, and, as the scales become fairly numerous, 
the life>story of host and parasite is repeated. There are thus 
probably two periods when the fungus is not visible ; one when 
it is making much vegetative growth, scale insects being 
numerous, the other when it has disappeared owing to the 
absence of a sufficient food-supply; under the latter circum¬ 
stance, very little fungus is present at all on the tree. How 
far the life-i>eriod of the fungus is affected by external 
conditions remains to be seen ; probably moisture has an effect 
on the rate of growth during the period of vegetative activity. 
The relationship of the fungus life-period to that of the 
host also requires investigation, but for this, the life-period 
of the scale insects, that is the time occupied from one brood 
to the next, must first be carefully determined. In any case, 
it seems that the food-supply, as afforded by the insects, 
cannot be expected to be entirely continuous. Green'in 
his book on tlie Coccidae of Ceylon, remarks on the periodicity 
of the appearance of the green shield scale {Lecanium viride), 
and says that this is apparently connected with weather 
conditions, extremes of rain or of drought being alike unfavour¬ 
able. Moreover, when the numbers of live scales are 
decreasing, the shield scale fungus is always found to be 
present and may kill as many as 90 per cent, of these insects. 

The above suggestions are put forward in a purely tenta 
tive manner, as the evidence on which they are based is 
insufficient to permit of any definite conclusions. They may, 
however, be useful as suggesting lines of work for future 
investigation. The matter is one of some importance locally, 
as fructifications are often wanted for purposes of spreading 
the fungus, and, as has been noted, they cannot always be 
found. When this is due to the greater vegetative activity of 
the fungus, it might be spread with equal effect by using 
branches of trees on which fructifications of the fungus had 
formerly been observed, but from which they had subsequently 
disappeared. The mycelium of the fungus would then be 
present. But when the absence of the fructifications is due to 
the disappearance of the fungus owing to want of food, such 
material would be nearly useless for infection purposes. In 
this case the scale insects themselves would probably be 
far from numerous, and those present would be mainly dead, 
unless the tree had been reinfected with insects while the 
fungus had not had time to obtain a hold. 
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EFFECTS OF CLIMATE. 

The geneml climatic factors which may have an influence 
on the effectiveness of these fungi are three; namely, tempera¬ 
ture, wind and moisture. 

TEMPKBATURFi. The four species of fungi known in the 
West Indies all belong naturally to the tropical or subtropical 
regions, and consequently cannot be expected to flourish in 
colder parts of the world. This expectation has been fully 
borne out in the case of the red-headed fungus (Sphaerostilbe 
coccophila). Several attempts have been made to introduce 
it into the more northern of the United States and into Canada, 
but it has never been sufficiently vigorous under the colder 
conditions to be of any economic importance in controlling 
insect pests. 

WIND. Parasitic fungi are never so effective in windy 
situations as in sheltered ones. In fact, they are rarely found in 
places where they are exposed to any severe winds. This is prob¬ 
ably mainly due to the drying effects of the wind. The shield 
scale fungus {Cephaloaporium lecanii) has been found by 
Mrs. Patterson in St. Vincent attacking the mango shield scale 
{Lecanuim mangiferae), which was growing on a tree in a very 
windy place, but the fungus was not of luxuriant growth and 
did not appear to be nearly as effective as it is in calmer places. 

MpiSTyRB. This is the most important factor influencing 
the growth of these fungi— a fact which is clearly illustrated by 
the relative effectiveness of the fungi in the different islands 
The parasites are very plentiful in Dominica, where the rainfall 
varies on some estates from 100 to 150 inches in a year,*and in 
St. Lueia« where there is almost as heavy a rainfall, at any^rate 
in some districts, ^ As already stated, since the year 1903, there 
has not been a single outbreak of scale insects of any really 
serious dimensions in Dominica. Dr. E. W. Berger^ remarks 
that under natural conditions, fungi were able to control 
the attacks of white fly once every three years. It would seem, 
however, that in Dominica, the scale insects are kept in check 
much more effectively than this. On the other hand, in 
Antigua and Barbados, and possibly even St. Vincent, they 
are not nearly as effective. In the former cases, this is 
probably owing to drought; in the latter, the causes would 
appear to be more complicated, as the island is not excessively 
deficient in rainfall. In fact, at one time citrus trees could 
l^ grown there with success, though now, more especially 
since the eruption in 1902, they are persistently destroyed 
by the attacks of scale insects. The actual reasons for 
this require further investigation, as at least three species 
of parasitic fungi are known to be present on scale insects in 
the island. 

A go^ instance of the effect of drought is furnished by 
the outbreak of scale insects in Montserrat and Dominica 
already referred to, which took place in 1903. It was found 
that both the white and purple scales {Chionaspia citri 
and Mytilaapis citricola) were present in both islands, the 
greater part of the damage in Montserrat was due to the 
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white scale {Chionaspia dirt), while in Dominica, which even 
iu a dry season is damper, tlie purple scale {Mytilaapis citricolu) 
was more serious. It has since been found that, under normal 
conditions, the black fungus (Myrianghnti Duriaei)acts aa an 
efficient check on the ^^hite scale in both islands, while 
observations show that in Montseriat, this scale never 
becomes scmoU'^ unless the tree is suffeiing from drought. 
This would a])pear to indicate that, in the drought in 

Montserrat was so severe as to check the black fungus and 
thus enable the white scale to become numerous. In Dominica, 
the drought was not so severe as completely to cheek this 
fungus, though the more delicate red-, and white-headed fungus 
parasites of. tlm purple scale {Sphneroatilbe coccophila and 
Ophioncctria voccioola) were rendered ineffective. These 
observations would appeal', then, to bring out two points. 
Firstly, the effect of drought on the fungi, as already indicated ; 
and seconcily, the fact that the black fungus is hardier in this 
respect than the other species. The second of these conclu¬ 
sions, however, must be tested by future observations before it 
can be definitely accepted, as there are no records of the relat¬ 
ive abundance of the fungus in these two islands during the 
year under consideration. 

The outbreak of scale insects in Dominica in 1903 presents 
some further features of interest in connexion with the effect 
of external conditions on the parasites of these insects. In 
1902, the season was dry, the > ield of fruit from the lime trees, 
which were tho«e pi incipally attacked, was veryjieavy, and the 
island was covered with dust from the eruption of Mont Pelee. 
During the ensuing dry at the beginning of 1903, the 

trees were badly attacked by scale insects, which, however, 
rapidly disappeared again in tlie subsequent normal years 1904 
and 1905. It is of couree clear that the trees had been weak¬ 
ened by the heavy crops, combined with the general unfavour¬ 
able conditions in 1902; but it is also fairly certain that the 
spread of the scale insects was largely due either to the absence 
of the parasites by which they had formerly been controlled, or 
at any rate to the cheek that the parasites had received through 
want of moisture, together w ith the effects of the volcanic ash, 
in 1902, and the succeeding dry season in 1003. 

The idea that the reduction of the parasites was the factor 
mainly responsible for the outbreak of this scale insect attack 
is supported by the gradual return to the normal conditions 
which occurred during the years 1004 and 1905, and by the 
absence of any serious subseriuent attacks. Moreover, the out¬ 
breaks cannot, be explained as due to the introduction of new 
species of scale insects, as the scales concerned, mainly the 
purple and the white scales {Mytilaapis citricola and Chionaapia 
oitri) were both reported by Professor Riley as being present 
in the island in 1894. It slioiild also be mentioned, that on 
some estates extensive spraying operations were carried on 
chiefly with kerosene emulsion and rosin compound. The trees 
on such estates recovered much more quickly than those which 
were not treated, and it seems likely that, in certain cases at 
any rate, the complete loss of many trees was prevented. It 
should be noted, further, that the solutions used were those 
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least likely to have any harmful effect on parasitic fungi of the 
scales, and that they probably were of actual assistance by 
checking those insects sufficiently, to enable the parasites to 
regain their former supremacy. 

As the effect of volcanic ash has been mentioned, it may bo 
worthy of record, that there seems to be a fairly general belief 
among planters throughout the isla...ds, to the effect that black 
blight, and therefore probably scale insects, have been more 
common since the big eruptions in Martiuiciuc and St. Vincent 
in 1902. This may possibly be due to the effect of the ash on 
the parasites of the scales. While it might be so in the case 
of the delicate insect parasites, it is not an easy matter to 
account for the effect on the fungi. In any case, this would 
seem to be an illustration of the great increase in numbers of 
an insect, owing to the fact that the natural control exerted by 
its parasites had been removed, or seriously checked. The 
scale insects may themselves have been greatly reduced in 
numbers, but the much larger destruction of the more fragile 
parasites provided an opportunity for their almost mirestraincd 
natural increase. As there is little doubt that the survival of 
the parasites occurred to some extent, it is fairly certain that 
they will ultimately reach such numbers as to be capable 
of exerting the same control as existed" before tlie volcanic 
eruptions. 

THE EFFECT OF SCALE INSECT PARASITES ON THE PKESENI’E 
OF BLACK HI.IHHT. 

As a result of cnciuirics made in all the island^, it has been 
shown fairly definitely, that black blight fungi ((and 
Meliola .^p.), but especially Capnodiinn tnangiferar, ai*o never 
found on trees where they are not in some way or other 
associated with the presence of one or more species of scale 
insects. The commonest insects in this connexion aie the 
green scale {Lecaniutu viride), and the mango shield scale 
{L, niangijerae), Consecpieiitly, tlu‘ reduction of the scale 
insects by means of their j)arasitos should be attended 
by a lessening of the amount of bhu'k blight, and where 
a tree is successfully citared of insects, tlie blight should 
also disappear. Experiiiicnlo with a view to controlling black 
blight in this way have been suggested for trial iii Grenada - 
an island in which there is a very laiv^o amount oF this disciase. 
On the other hand, the author has seen a species of black 
blight fungus on a palm at the Botanic Station at St. Liu ia, 
distributed in such a way under the inflorescences as to Ic.td 
to the suspicion that the fungus was living on the nectar 
falling upon the leaves from the flowers. This idea was 
supported by the fact that there were very few scale insect^ 
present on the leaves. Mr. Moore the Agricultural Superinten¬ 
dent in Sfc. Lucia, who first obsei ved tliis, suggested that 
possibly, the same thing was true in the case of the mango, and 
if so, removal of the .scale insects would not have the effect of 
removing the blight until after the flowering season in the case 
of the trees mentioned. These points, however, all rcMiuiie 
further investigation, and at any rate, the question of th'e 
pre vention of black blight is somewhat of a side issue. 
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COMPARISON OF ARTIFICIAL AND NATURAL METHODS OF 
CONTROLUNG SCALE INSECTS. 

Before proceeding to the next division of the subject, it 
may be advisable to add that Hume'® in his book on Citrus 
Fruits end their Culture, remarks that the effect of attempting 
to combine the artificial control of scale insects (by means of 
various sprays and by fumigation) with the natural control (by 
means of parasites), only results in producing the bad effects of 
both methods ; and it seems at present that the natural means 
of control is undoubtedly the one most suited to the conditions 
in the majority of the West Indian Islands. The reasons for this 
are of two kinds. In the first place, the natural method of 
control is not so expensive to institute as the artificial method, 
involving as it does no outlay on spraying pumps and materials, 
and but comparatively little labour, ^^rther, it does not 
necessitate periodically recurring outlays for the repetition of 
the treatment, since once established, the only cost involved, 
that of reintroducing the parasites where this is necessary 
by means of one of the methods already described, and of 
replanting Bengal beans (Mticuna pruriens, var.) in places where 
their use is advisable, is of very minor importance when 
compared with the expense incurred in extensive spraying 
operations, which may have to be repeated two or three times 
in a year. In the ease of limes, moreover, the value of the 
crop is small compared with that of the mote specialized forms 
of citrus fruits such as oranges, so that it does not permit 
expensive spraying operations to be conducted with profit. 
Cost is an even more important factor in the case of field 
fumigation on account of the heavy outlay involved in buying 
tents. Secondly, on many estates in the West Indies, the 
nature of the ground, its roughness and slope, difiiculties of 
obtaining water, of procuring sufficiently skilled labour, and 
similar factors render spraying on a large scale impossible 
from a practical point of view. These same factors, more 
especially that of obtaining sufficiently skilled labour, also 
prevent, to an even greater extent, the use of fumigation. 

Experience in Montserrat, where the scale insects are 
always liable to cause serious trouble, has shown that with 
a little assistance, more especially in dry seasons, the natural 
enemies are just able to keep the insects in check. Recent 
investigations by the Entomologist of the Department, 
Mr. H. A. Ballou, and by the author have shown that numerous 
parasitic species of both insects and fungi are present, and 
possibly the control effect is due more to the numter of species 
than to the number of individuals of those species. Mr. Driver 
and his colleagues are of the opinion that spraying methods are 
not of much use; and moreover, trees examined showed clearly, 
that where sprays had been employed, the natural enemies of 
the scales had received a decid^ check. This was well 
illustrated in one particular case. In a certain field a belt oi 
trees had been sprayed about twelve months befoi'e they were 
examined, while the remainder were left unsprayed. On the 
unsprayed portion, the red-headed fungus (Sphaerostilbe 
coccophUa) was abundant on the white and purple settles 
(Chionaspia citri and MytUaspis citricola), but on the sprayed 
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portion only a few fructifications were found. This observa¬ 
tion certainly supports the statement by Hume referred to 
above. 

The following is a short abstract of a letter written 
by Mr. P. Foster Huggins to the St. Vincent Se^ifry of April 8, 
1910, that contains some points of interest in this connexion:— 

The frequent appearance of black blight in St. Vincent is 
associated with scale insects which infest either the plants 
which exhibit the blight, or overhanging trees. The author 
found that individual effort to control the scales by artificial 
means was useless, as, even when the trees were cleared, they 
rapidly became reinfested from surrounding vegetation on 
which the scales abounded. lie lost hundreds of grown orange 
and other trees owing to the prevalence of the scales, but 
recently, some of the remaining trees have shown signs of 
improvement. This has been due to the presence of a small 
red fungus on the scales (undoubtedly Sphaerontilbe coccophila), 
which attacked the mussel scale {Mytilaspis citrwola), the white 
scale (CJiionaspis ci/ri), and the red scale {Aspidiofus sp.), 
though the star scale (Vinsonia stellifera) was unaffected. 
Experiments in transferring the fungus horn tree to tree were 
successful whenever the weather was wet, and the author now 
has hopes, not only of keeping his trees alive, but of getting 
them into a good condition for cropping.* 

On the other hand, under exceptional circumstances, such 
as a serious epidemic of scale insects in a dry season, it is 
probable that the judicious use of insecticides such as whale- 
oil soap compound, kerosene emulsion, or rosin compound 
would prove of the utmost value. Not only would such spray¬ 
ing mixtures prevent the immediate infliction of excessive 
damage on the trees, but they would, as already pointed out, 
enable the natural enemies to regain their position in a shorter 
time. Dr, Berger in a short article ‘ Citrus scales and White fly ’ 
contained in the Florida Agriculturint for March, 1910, supports 
this view but insists on the avoidance for this purpose of any 
Insecticides containing sulphur or possessing any fungicidal 
ingredients. 

When considering this point it must, however, be borne in 
mind that, in addition to the four species of fungi, there are 
also several species of insects which live on scale insects. 
Among these is a small hymeiiopterous species which lives as 
an internal parasite on the purple scale (Mytilnspis citricola). 
Such delicate insects, and especially that just referred to, 
would almost certainly be destroyed by insecticides, and the 
proportion of them thus killed would be even greater than 
that of their hosts. Thus it would probably be found after 
employing insecticides, that parasitism by these insects would 
not be as common as before. As a result of these arguments 
it will be evident that, even in serious cases, insecticides should 
only be used as a last resource, once it has been determined 
that the natural means of control is that most suited to 
ordinary conditions. 


tThe scientitlc names in brackets have been inserted by us. Ed. W» /. B. ] 
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PART II. 


DISTRIBUTION OP THE FUNGI AMONG THE ISLANDS. 

In this part of the i)apei*, an attempt will be made to give 
some account of the distribution of the different species of fungi, 
and of the different scale insects ^/hich they attack, throughout 
the islands of the Lesser Antilles, In Table I, a list is given in 
chronological order, of the records of the occurrence of these 
parasites as shown by files at the Head Office of this Department, 
for the years previous to April 1900. Table II shows the 
parasites recorded in each islan<l since A})ril 1909, the scales on 
Avhich they occur and the plants attacked by the scales in each 
instance, together with the date on which the observation was 
made ; a summarized list of the insects attacked by each fungus 
and a list of the islands iti which they occur, are also given. 
Other records of the presence of parasitic fungi of this nature 
in Cuba, Porto Rico, Jamaica and the West Indies in general, 
occur in the following publications : Cook and Horne, ‘ Insects 
and Orange Diseases’, Bulletin Cuba Experiment Station. 
J. Parkin, ‘Fungi Parasitic upon Seale Insect's’, Annul s of the 
Royal Botanic Gardens, Peradeniya, Vol. Ill, part 1. F. S. 
Earle, Annual Report, Porto Rico Experiment Station, 1903, and 
Primer Infonne de la Estacion Central Ayronomica de Cuba, 
Cockerell, Bulletin of the Bolanieal Department, .lamaica, No. 
30,1S92, and Inutitute of Jamaica LeciureH, Ayriculiare : Special 
Publicalants of the Insfilute oj Jamaica, No. 3, 1893. Bulletin 
of the [nstiiutc of Jamaica, Vol. I, No. 4., i). 137. 

A full accoiint of the distribution of the red-hcaded 
fungus is contained in a paper ‘ Fungi Parasitic upon Aleyrodes 
Citri ’ by H. A. Fawcett. 

As will be seen, the names of many of the fungi are 
followed by a mark of interrogation. This is due to the fact 
that while the records show the presence of a fungus, so little 
attention was given to tiie subject at the time, that the species, 
with the exception of Sphaerostilbe coccophila, were unidenti¬ 
fied, though by the aid of .specimens preserved in the Labora¬ 
tory at the Head Oflice, it has since been possible to identify 
Ophionectria coccieola in Dominica, in one or two instances. 
Consequently, tlie identity of the fungus iu tliese cases is a 
matter of speculation based on the information and somewhat 
meagre descriptions contained in the record, on the recollections 
of ofiicers of the Department, and to some extent also, on the 
nature of the scale attacked. As a result, the identifications 
cannot be taken as entirely reliable, though every care has 
been exercised to render the account as accurate as possible. 

The paucity of the earlier records is due to two facts. In 
the fir^*t place, the conditions were such that no special 
attention epuhi be given to. the .subject; and in the second, 
such observations as wore made tended to indicate that these 
fungi did not possess much economic value. 
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TABLE I. 


Date 

Fungus 

Place 

Sc lb 

Host 

1 plant 

1 

Observer. 

1892 

Ce2)holo'>po/ linn 
Ucann ^ 

MontbCrrat 

/man lun 
hcmispluunt urn 

1 

CotFee 

C A Haibei 

Mar 1 2, 
1894 

Cephalo^jiouiim 
hcanii ^ 

Domiiiita 

Letannun 
hom^^phat) i< inn 


Prof C V 
Kiltv 

Nov 7, 
1900 

hphndosttlhe 

cociojihila 

Trinidad 

Jfi/h/ayns 
t ifi n da 

Onnga 

J. U Hut 

1900 

Ciphalo^l ()} nun 
It cam i ' 

Baibados 

J 

In tn lun 
mump ft UK aiul 
Lnamnm 
Inmi^plnpi unm 

Breid 

fruit, 

Dotice, 

etc 

FF M Lefroy 

H M F tfiov 

JaD 15, 
1902 

Sphatiostdhc 

coutipJnln 

Tiioidad 



F IF Hart 

jJan 20, 
1902 

Spha> t 

(.oiuipfnla 

J )ormiiKal 
St Lu(U / 



A Howard 

Feb JO 
1<»)J 

1 

CephaltniK)! nun 
In nin ^ 

Ant If 111 

1 innun 
htmi^pfnU i i< tun 


W N Sands 

Itin T) 
1903 

/i 1 ntUiH 

i < )/ Inf 1 

i )nn nu< i 

Miff las/ ts 

tthi It 

i in ( 

L I e w t n 

Bi till 

I\l. 2, 
190.5 

j 

>S/ li UK hd 

u ( (>1 In! ( 

I Joinn n i' 

Mtlhl t 1 ts 
t th t( a ind 

4 s/inlt( fits 
tU ft< III tilts 

SU( ( t 

()l llJ^C 

1 

II M Fcfio> 

'Mai to 

1 April 

I JO .3 

(\ p/i ll( S// >1 / lUti 

^ inn ' 

\iiti^na 

It tn tun 

In nil / It t 1 It itm 

/ ntnili j 
ttnitn ^j) 

0 111 ingo 

li A IDlloii 

1 AiJiil 
t<K)3 

If h 

n)(( pfuln uid 
Onhionntni , 
n ( m fa 

1 )()iniiii( i 

Mtlhl ts/tn 

( it n It iiid 1 
( lit tn Is/ is I 

Ilf ' 

I ini( s 

II A Fdlou 

Dec 
J90 3 

1 * 

fl t / n//// 

(( n 1 hi J 1 

Don in t \ 1 

i 

Mtfhl(ts/ns ^ 

1 th tn In in 1 

^ h oinis/ 1 

ntn 1 

1 iniL'i 

1 

II A I'.illou 1 

1 

1 

Sq) 20, 

1 1‘JOt ' 

Sph 1 n hd 
n>i <>j Inht 

SI I U( ll 


K( ‘'t 

L I ( w on 
liiain 

J til J2 

1900 

1 

Opfu n h / 1 

ton Hol f 

Dc n ini( i 

M i/hlas/ns 1 
i th t t la 1 

1 inu ■, 

IF A rdlon 

1 

J900 1 

0/ lu( n < h 1 i 
nj(( H < f r 

Df inline i 

Mifhl ts/n\ 
(ihti It ' 

F 111 (s 

IF A Billon 

Sept 
()(t 
j 1907 

1 '^y //a ! (sUU( 

j nxt 1 ltd 1 

\Ctjjlialtsj ) nun 

1 hnmn ' 

1)( niiuK 1 

1)(imnit i 

Ml h! IS/ 1 

fiht 't ind 
/n nintin 

1 It 1 It j 

1 

A 

So (kil d( 

t 



TABLK 11, 


Island. 

Fnngas. 

Date. 

Insect attacked. 

Host plant. 

Barbados 

Cef^aioiporiwm, 

lecanii 

Aug. 12, 
1909 

Leco/nluf/i 

heRperidum 

Ixora sp. 



Aug. 24, 1 
1909 

Lecanium 

fitmispkaeru'um 

Eranthemum 

sp. 



Sapt. 17, 
1909 

Lerani nm 
nigrum 

Hibiscus 



May 20, 
1010 

Lerdnivm 

rnangi/eiiie 

Mango 


MyridnyiiMn 
. Duriae 

Sept. 8, 
1909 

ChionaRpU 

citri 

Lime 

Grenada 

Ceplm losporium 
leranii 

Aug. 2fi, 
1909 

Lerani am 
mangiferau 

Mango 



Aug. 26, 
1909. 

Lera Ilium 
hesperitlum 

Orange 



March 18, 
1910 

Leranium 
mamjiferae 

Mango 


HphaeroKtilha 

rorcophiln 

May 29, 
1909 

Scalc«i 

indeterminable 

Sapodilla 



July 24, 
1909 

Isrhna ^p)ls 
filiformiR 

Firus sp. 



May 1910 

MytHoRpiR 

ritrirola 

Citrus sp. 



Unoortaln 

hrh miRpiR 
flifortnis 

Not recorded 

St Vincent 

Ce^ihiiloapoHum 

leranii 

Aug, 13, 
1909 

Leeimiam 
mangiferae 

Mango 



Dec. 1, 
1909 

ApluR 

goRR/ijpii 

Melon 

i 


May 3. 
1910 

Lerani am 
viridr 

Liberian coffee 

1 

1 

Myvianyiuni 

Duriaei 

Oct. 5, 
1909 

ChionaRplR 

citri 

Lime 

1 

Sphaeroatilhe 

r^x'i'ophila 

Nov 2, 
1909 

Chionaspis 

citri 

^fytiht8)^U 

ritrirola 

Lime 

1 

1 

j 


April 8, 
1910 

Aspidiotus sp. 
MytHaRpis 
ritrirola 
ChionaRpis 
citri 

Orange 

j St. Lucia 

Myrianyiutu 

Duriaei 

Aiir. 13, 
1909 

Chionaspis 

citri 

Lime 


SphaeroAfUhe 

rocrophila 

July 26, 
1909 

MylilaRja'i 
, ritrirola 

\ 

Lime 

' - 

1 

__ 


__.i 



‘ 

TABLE II.— {Continued.) 


I Island. 


St. Lucia 


j 

Dominica 


I 


Fungus. 

Date. 

Insect attacked. 

Host plant. 

Sphaerostifhe 

cocrophila 

Feb. 16, 
1910 

Aspidiotafi sp. 
Astt'rolecnul i(m 
pustnhtiiH 
Diasjns sp. 
Lfranium olene 
Ductylophiii sp. 

Castilloa 


April 1, 
1910 

Same scales. 

Castilloa 

CtplMlo^Kiri mu 
Uf anii 

Nov. 1, 
1009 

Leciniium viridr 

Lime 


Dec. 0, 
1909 

Lft'dnlmn s p. 
probably vlridv 

Lime 


Jan. 8, 
1910 

Lec(t7iium sp. 
probably vlridv 

Lime 


Jan. 21, 
1910 

Lvvunhnu sp. 
l)robably vlrlde 

jjime 


Jan. 21, 
1910 

Lvamimn 

mnnyifvrav 

Mango 


May 11, 
1910 

fjvvunlmu 
vuntgiferae 
Lecnnlum vlrlde 

Mango 

not identified 

Myriit wjium 
Dm'iaei 

Dec. 14, 
1909. 

Chlonaspis 

vlfrl 

Mytihispii 

vifrtvidn 

Lime 


Dec. 28, 
1909 

M yl dunpU 
vtft Ivain 

Lime 

1 

Ophiom^ct) iu 
ravel coin, 

Dec. 0, 
1909 

M ytihtsijHA 

vttvlvithf 

Lime 


Dec. 11, 
I90J) 

1 

Myldm^pia 
vitri< (ihi 
(7ilon<f.yu8 
ritrl 

(J range 


! Dec. 28, 
1909 

Afytilnyns 

nfrivolti 

Lime 


Jan. 8, 
1910 

Mytl/ftyufi 

vitrliidn 

Lime 

) 


Jan. 21, 
1910 

Afytdn'ipis 

ritrirolu 

Lime j 

Sphaero^tHhv 

vnvvophihi 

June 10, 
1909 

Vot reco*’dod 

Not recorded I 

1 

1 


Dec. 9, 
1909 

1 M yf tht'<pi8 

vifrlvaltt 

1 1 . 

1 Jjimo 


De«‘. 28, 
19o9 

/srk)ift.yil< 

, /di for fill a 

' ^ 1 

R(tphi(t ' 

viui ft I'd , 


Jan. 21, 

1 1910 

MytdoyoA 

1 ritrlvofu 

1 

Lime 1 

i 1 



TABLE ll.~(Concluded.) 


Island. 

Fungus. 

Date 

Insect attacked. 

Host plant. 

Montserrat 

Cep}iafosjMi7 1 iwi 
let (tun 

March 13, 
1910 

Leiantum 

Eranthemtun 

sp 



April 2, 
1910 

Lettniuiin 

mantjtfttdt 

Mango 



April 9, 
1910 

Ludumm 

1 n t(f< 

Clammy 

Cherry* 


^^y'l (nn<fi mu 
Dm met 

Dec 28, 
1909 

Chn»m^pt'> 

(tin \ 

(ft't i((ln 

1j ime 

1 

1 

1 

Maidi 12, 
1910 

C/ttaiKfyU's 
(it) i 

( it) Kohf 

Lime 



March 26, 
1910 

CIliOlKCs/fis 

1 (it)i 

Limo 


Mav 1 1, 

I'Ud 

( luoltd'yjns 
hit hil /s 

Croton 

sltHt 

((it (ofthihi 

1 

Z2, 

lyMJ 

M llfild^jUS 

(it) i( (ill) 

( hiono'^jns 
( )fi i 

Lime 

I 

1 

Marcl) IJ, 
19IO 

M Ipild'^pi'' 
at) it (Id 
t liKf)i<t'>fH'> 

I < it) i 

1 

Lim( 

1 

' 

I 

Apiil 2, 
1910 

1 

1 Miltihaf /s 

1 CitiKohl 

I t hn ltd'll u 

af)t 

Lime 

1 

Antign.i 

1 

( (ph(((<t'>i ontint 
h ((lit (f 

1 

Sc)t 2S, 
1900 

* /((d)())())( 

0l(d( 

Lastard CVdai 1^ 

S/ih((() (istiff ( 

( 0<( Ojlln/ft 

l\c 21, 
1909 

La Odd id 

1 <fl(id 

Soil) Let r) 11 

1 ' 

1 

1 

' Du 21, 
1909 

Jadinutit 
i i) i(l( 
]/i/ttlf(yds 
< if) d d/d 

j Lime 


1 

1 

1 Die 21, 
j 1909 

4 IN/ dhof 
d) fit ii/dtiib 

1 Chdilld^pi'^ 

' ati) 

1 (it)i(dfd 

t 

Lemon 

1 

1 

1 

1 



Match 23, 
1 1910 

A'^ia (»!(•( (f til ton 

1 piatii/d)}'^ 

r“^ IJ. 4. 

Castilloa 

1 

I 

t 

.^7... Qn/i nfnnt'trt. 


*CoidM Coloiocca -[(jiiaruma tomadoba. liiapinthi'. Saponana. 
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Cephaloaporium lecanii has been reported from : ~ 

Barbados, St. Vincent, Grenada, Dominica, Montserrat, 
Antigua. 

Myriangixim Duriaei has been reported from 

Barbados, St. Vincent, St. Lucia, Dominica, Montserrat. 

Ophionectria coccicola lias been reported from Dominica, 
only. 

Sphaeroahlbe coccophila has been reported from : — 

St. Vincent, Grenada, St. Lucia, Dominica, Montserrat, 
Antigua. 

Cephalosporium lecanii has been found on the following 
insects: — 

Aphis gossypiU Lecanium hcmisphacricam^ L. hesperi- 
diun, L 'inangiferacy L, mgriim, L. olcae, L. viride. 

Myriangiani Duriaei has been (omul on Chionaspin citric 
C. biclavis, and MytUaspis citricola, 

Ophio)i€itria coccicola has been found on MytUaspis 
citricola. 

Sphaey'ostilbe coccophila has been found on the following 
insects : 

Aspidiotiis arlicidatus^ AspUhotus sp., Asteroleca- 
niam pusialanSi Chionaspis citri, Dactylopius citri (0, 
Diaspis sii. (0, Ischnaspis flliforniis^ Lvcaniiun olcac^ 
L. viridei?) and Mytdaspis citricola. 

From general consi<b*ration->, it se(‘nis jii-obable that 
SphacroHlilbr cocophda will be found to occui' in H.iibados, 
and Myriangiiioi Duriaei in (rrenada and Antigua, as the 
evidence shows that these fungi are nativ(‘ to the western 
hemisphere, and the first is almost uni vei sal thri^ughout the 
West Indies. No records of their oecurrenco, however, e\ist 
up to the pre->ent. Two othei facts in connexion with the^e 
table-, are worthy of notice. Kir-,lly, as has been previously 
stated, though three of the fungi occur in St. Vincent, none of 
them seem to be widely eHicient, although the circmnstances 
are reasonably favourable. Secondly, (h’phahmporiuni licann 
does not appear to attack Lcianiuin i tridr on limes in Monts(*r- 
rat. This is peculiar, as this insect i^ V(m y common on linn 
trees, and strong growths of the fungus have been recorded on 
L. mnngiferae and L. heinisphai Haon, as well as Lecanium 
viride attacking clammy cherry (Cordia Collovocca } It is hotaal 
that experiments, with a view to infecting Lecanium viridi on 
limes, will soon be undertaken. A possible explanation of the 
limitation of Ophioneclria coccicola to Dominica will be j)ut 
forward in the last part of the article. The fungus is a most 
efficient and vigorous parasite on the principal citrus scales. 

As will be seen, the record is n. )st com[>Iete for Doniini(*a, 
where nearly all the fungi liave been found, in situations 
ranging from the coast level to a height of 2,000 feet, and with 
a yearly rainfall varying from 00 inches near the coast, to 200 
inches in the mountains. After Dominica, Montserrat shows 
the most complete records, though they are mostly of recent 
date. The explanation of this will be seen by referring to the 
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column containing the list of host plants; the principal crop 
in both these islands is that of limes, whereas in the other 
islands the crops are either sugar, cacao, or cotton. Of the 
plants mentioned, the lime is perhaps that most subject to scale 
insect attack, and the conditions on a lime plantation are such 
as to afford the greatest encouragement to the fungi. Cacao 
is practically free from attack by scale insects, while sugar is 
but slightly affected. The snow scale and the black scale 
(Chionaspis minor and Lecanium nigrum) both attack cotton, 
but they are frequently kept well in check by insect parasites. 
The question is thus, naturally, one of more importance in 
lime-growing islands than in any others, with the possible 
exception of Grenada, where the very general occurrence of black 
blight accompanied by the soft shield scales (Lecanium spp.) 
makes the encouragement of their parasites worthy of special 
attention. Further, the record for St. Lucia shows the impor¬ 
tance of the red-headedfungu8(/S'p/iacro.v^tZ6e coccophilaYm places 
where an attempt is being made to cultivate Castilloa trees. 
This tree is always subject to the attacks of numerous scale 
insects, of which the red-headed fungus is, under favourable 
conditions, a most efficient parasite. 

The dates of the observations have been recorded in Table II, 
so as to render available some account of the mouths in 
which the fructifications of the fungi are most common. This 
will serve as a basis for investigations to determine if there is 
any seasonal periodicity in their appearance. 


PART HI. 


DESCRIPTION OF THE FOUR SPECIES OF FUNGI. 

Cephalosporium leoanii, Zimmermann. This fungus 
was first described by Zimmermann*'* from Java, but a much 
fuller account of it is given by Parkin in Vol. Ill, Part 1, of the 
Annals of the Royal Botanic Gardens, Peradeniya. His account 
agrees with that of the specimens found here, and is, conse¬ 
quently, quoted in full. The writer was enabled to obtain this 
description owing to the courtesy of Dr. H. T. Fernald, of the 
Agricultuml Experiment Station, Ma.ssachusetts, who caused 
it to be copied out and forwarded to this Department. Parkin’s 
account is as follows;— 

‘As was pointed out in the introduction to this paper, 
Zimmermann^^ named a fungus which he found attacking the 
green bug (Lecanium viride) on the coffee in Java, Cephalos¬ 
porium lecanii, 

‘ The short account he wrote about it was intended more 
for the benefit of the Java planters than as a botanical 
treatise. Beyond this pamphlet I have come across no further 
allusion to such a type of fungus in connexion with scale 
insects. 
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‘In Ceylon, a fungus similar to this Java one has been 
observed repeatedly by Mr. Green and myself on species of 
Lecanium. In fact, he has been aware of it in the island for 
some years on the green bug. To particularize, four separate 
lots have been collected on L. viride, three lots on L, hemis- 
'phaerxcum^ and two on Z. nigrum. 

‘ The fungus shows itself to the naked eye as a white or 
pale-yellow powdery bloom around, and to some extent over, 
the scales. The powdery or mealy appearance is due to innum¬ 
erable conidial heads covering the hyphae. The external 
part of the fungus develops as follows : Hyphae radiate out 
on all sides from below the scale for a millimetre or more over 
the loaf surface. Each hypha produces at frequent intervals 
shoit lateial blanches, the conidiophores, 16-20 Miaom in length. 
Each conidiophore bears on its apex a spherical head of 
conidia, enveloped in mucilage. This head, with a diameter of 
appears when dry as a glistening globule, the individ¬ 
ual conidia not being distinguishable. On treatment with 
water the mucilaginous matter dissolves and the conidia are 
dis[ier&ed ; sometimes the last one produced remains 
attached to the tip of the hypha. In order to examine the 
conidia in aiiu, the fungus should be mounted in dilute acetic 
acid, wliicli prevents the mucilage from dissolving and renders 
the conidia visible. Five to seven are usually X)resent in one 
head. They are really abstrictcd from the conidiophore in 
succession, but instead of remaining in a chain, become aggre¬ 
gated together into a spherical mass by the mucilage which is 
secioted. Some infe(*ted scales kept in a damp atmosphere 
showed conidiophores bearing conidia in short curved chains, 
owing perhaps to the mucilage not being able to mass them 
together. 

‘ The colourless conidia are minute, measuring 3‘5-4 x 1’4 
Ma.odi, figuiv j almost identical with those given by Zimmer- 
manti for the Java form. They are shortly cylindrical, or 
nearly oval, or slightly saussage-shaped. 

*TIie conidiophoi cs may be so numerous that here and 
there the mucilaginous h(‘ads which touch one another, fuse to 
form larger mu'-ses of conidia. 

‘The lateral short branches of the main hyphae, ^^hich 
here are termed conidiophores, may even biaiich themselves, 
so as to produce two to four head of conidia. 

‘If a .scale from affected material, but Avith no external 
fungus visible, be removed from a leaf and pLici^d on a micros¬ 
copic slide in a damp chamber, the development of the C( nidial 
part outside the insect can be readily followed. After one day 
the radiating hyphae proceeding from the margin of the scale 
were juat viaiole, after two days the first conidiophores appear¬ 
ed, and after four to live days the whole insect was surrounded 
by a fringe of hyphae bearing numerous conidial heads. 

‘ An example of Cephalosporiiim parasitic on Lecanium 
hemiaphaericum, var. coffea, on the stem of Justfiaea auffraticosa 
poasesaed a few perithecia. These were resting on the peri¬ 
pheral part of the fiiugus, and were globular in shape and 
pale-yellow in colour. The long asci within, unfortunately, 
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showed no definite spore formation, and so were most likely 
immature. However, their presence points to the probability 
of this Cephalosporium being a conidial stage of some genus 
of the Hypocreales, to which group nearly all the other 
Ascomyeetous scale-fungi described belong. 

‘ Before leaving this genus, a remark is needed upon its 
systematic position in the Fungi Imperfeeti. According to the 
synopsis given in Die PfJanzenfamilien, Cephalosporium is 
placed in a small group ot genera characterized by the couidia 
not being enveloped in mucilage, wheieas the neighbouring 
genus Hyalopus has its conidia so held together. The Ceylon 
form and the Java one, according to Zimnierrnann, possess 
mucilage, so on this classification they should both be refeired 
rather to Hyalopus.’- 

Beferences to what was probably this fungus occur in 
several early numbers of the Department publications, and in 
even earlier records in the West Indies, as for example. Barber" 
ill The Supplement to (he Letnvard Islandn Gazette^ No. XVIII, 
1893, and Cockerell® in the Lectures of (he Jamaica Institute, 
Agriculture, p. 102, already refeired to. The specimens which 
led to its investigation here were found in Barbados, in August 
1909, attacking Lecanium hesperidurn on a species of /.rora. 
Some specimens were sent to Professor Fawcett of the Florida 
State Experiment Station, who at first thought it was 
a species of the genus Sporotrichum, but on further examination 
came to the conclusion that it was probably identical with 
Cephalosporium lecanii, Ziinmermann. Green in his Coccidae of 
CVj//on lecords this fungus as a paiasite of Lecanium viride, 
and says that it is very effective. It seems possible that it is 
the «ame as that mentioned by Professoi Eaile ' as a paia'^ite of 
Lecanium hcmisphaericum in Porto Rico, and provisionally 
referred by him to the genus Sporotrichum, This idea is 
suggested by the short description of the fungus contained in 
Vno Porto Sico Experiment Station Report, 1903. Tliere is also 
a possibility that it is the same as the species of Sporotrichum 
mentioned on pages 23,25 and 27 of Bulletin o/ the Estneion 
Central Agronomica de Cuha^, Watt and Mann-- also lecoid 
the presence of a gicy fungus on Lecanium viride in India. 
Piofessor Fawcett records the appearance of what is piobably 
the same fungus on some Lecanium scales at Gainesville, 
Florida, on a pine tree, and has also informed the Department 
that it occurs in British Guiana. 

Although there does not seem to be much doubt as to 
the parasitic nature of the fungus, yet it must be stated that 
inoculation experiments on living insects conducted in Florida 
by l*rofessor Fawcett have so far jiroved unsuccessful, and 
consequently, it must be admitted that the fungus may be only 
of a secondary nature. Further experiments are necessary to 
determine this point. 

Though there are several previous records of the occurrence 
in the West Indies, of what was probably the same fungus, the 
evidence indicates that it is not a native species. Professor 
Riley in 1894, recorded the occurrence in Dominica of what was 
probably this fungus on Lecanium hemisphaer'icum. It only 
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occurred in the neighbourhood of the Botanic wStation, and this 
led him to suggest that it had been imported recently. Very 
similar evidence is forthcoming from Grenada, where even now 
the fungus is limited to the neighbourhood of the Botanic 
Station, and occurs chiefly on Lccaniuni mangiferne. It if, 
however, reported to be spreading. In INIontseirat it has been 
found near an experiment station supplied from the Botanic 
Station, but does not attack Lccnnivnt viritJc on limes in 
a general way, though it has been found on this scale on Clammy 
cherry {Cordia Collorocra). This suggests again that it is of 
fairly recent introduction, though it is also possible that 
Tjvcaninm viridc is even more recent. There is no evidence at 
present to suggest the source from whi(»li it was originally 
derived. 

Myriangium Duriaei, Mont, and Berk. This fungus 
iu its early stages forms a number of small, black, somewhat 
spherical stromatal masses, each from .V to 2 millimetres in 
diameter, often borne on a very short stalk. Each constitutes 
a fructification of tln^ fungus. If the scales are very numerous 
and the fungus has beeu present for some time, the separate 
fructifications become crowded together to form a wide- 
spreading, black crust on the scales, and then it has a rough, 
irregular surface. Each stromatal mass consists of an outer layer 
of black, carbonaceous pvSeudoparenchyma enclosing completely 
a soft, colourless pseudopareuchyma iu which the ascigerous cells 
occur. These are minute, and irregularly scattered throughout 
the soft tissue, though they are, on the whole, produced iu 
basipetal succession from the lower part of the colourless 
pseudoparenchyma. The cavities are more or loss subglobose, 
and '*ach contains a single ascus of ajiproximately the same 
shape as the cavity. In each aseii.s, eiglit hyaline, ovate-oblong, 
multiseptatiN muriforni spores are iiroduced. The ascigerous 
cavities are forced up towards the surface of the stroma, become 
more or less free owing to the de<*ay of it^’ outer layer, and are 
finally extruded owing to the pressure of their inner membrane. 

The following <liagnosis is given by Ellis and Everhart‘ *: — 

* Stromata in densely crowded patches or **lusters i to 1 cm. 
across, tlie single stromata to I mm. in diameter, black, 
plane or convex above, siiboibiciilar or angular from crowding. 
Ascigerous cells minute, scattere<l irregularly but abundantly 
through the substance of the stroma, obovato or siibglobose, 
each containing a single ascus. Asci globose, obovate or 
pyriform, 50-80 Ml* I'oi^9 in tlio longer diameter and about 4^' Mu't oiii 
in the shorter, 8-spored, without paraphyses. Sporidia ovate 
oblong, hyaline, 5-7 septate, with one or more partial longitudin¬ 
al septa, rounded and obtuse at the ends, 20-80 x 12-15 
MiC) mostly a little constricted at the middle septum and 
slightly curved. 

‘ The measurements of asci and sporidia are from the Florida 
specimens ; those from more northern localities have the sporidia 
mostly smaller. The Florida specimens also differ from those 
found in the northern States, iu the absence of any free- 
margined thalloid, efiigurate subiculum.’ 
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The West Indian form seems to a^i^ree with tlie Florida 
specimens in type, and may have originally come from there. 

Another description, as follows, is given by Zimmerrnann* ^ 
in a paper on Javanese Ascomycetes paiasitie on Coccidae 

‘The fungus forms a black pseudoparenchymatous stroma, 
beneath and upon tlie surface of the scale in-ect Ischnaspis 
flliforniis, which only spreads a short distance beyond the edge 
of the insect. On the surface of this stroma are formed 
pseiidoparenchymatous protuberances in which the asci are 
contained; these become free by the crumbling of the 
superficial layers. They are ovate, 3.i in length, 8-spored, 

with a mucilaginous inner membrane. The colourless spores 
are muriform, many-celled, 2.5 x 10 and constricted in the 

middle. 

^ On iHchnaspis filifor mis, Dong]., on the leaves of Cojg^m 
Liberica and Elaeia spp., Buitenzorg. The fungus, nevertheless, 
is not subject to the presence of the insects ; it probably only 
penetrates into the scales of dead insect«.' 

It is worthy of note that when first described, this fungus 
was thought to be a saprophyte on decaying wood, or even in 
some cases a potential parasite on trees. The scale insects on 
which it grows were entirely overlooked. 

The fungus grows more slowly than the other forms, but 
is no less effective in the end, that is, so far as observations 
in the West Indies go; and probably is more resistant to 
drought. It is reported by Cook and Horne'' as o(*enrring on 
Chionanpis citri in Cuba, and by Earle’ on MytUaspis citricola 
in the same island. The same observer’’ also found it on the 
purple scale in Porto Rico. Rolfs and Fawcett’ ’’ report its 
occurrence on Mytilaapis Gloveri and M. citricoJn in Florida. 
Ziramermann-^ on lachnaspiafiliformis in Java. Parkin’^ also 
records it on the same scale in Java, and on Aspidioiua 
camelliae and Chionaapia biclavia in Ceylon. It is probably 
to be found universally throughout the West Indies, and the 
genus extends into South America according to Fischer’ who 
also records its occurrence in Europe, Australia and New 
Zealand. So that it would appear to be of nearly world-wide 
distribution. 

Ophionectria cocoioola, E. and E. This fungus forms 
a somewhat cream-coloured stroma from which are produced 
small, moi o or less cylindrical, conidial fructifications, which 
project from the surface of the dead scale insects. 
When young, these outgrowths are light-brown, but later 
become coffee-coloured. Finally they are surmounted by a 
somewhat pyramidal mass of white spores, the whole 
fructification, ineliiding the spores and stalk, measuring about 
1 mm. Three spores are borne on each conidiophore; 
they remain united together by a basal cell, which is the 
apical cell of the conidiophore. The aseigerous stage of the 
fungus consists of numerous perithecia borne in groups on 
the stroma, often associated with the conidial stage. Each 
perithecium is at first cream-coloured, then light-brown, and 
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finally coffee-coloured and nearly smooth, and opens at the 
top by a small pore that may be somewhat sunken. The asci 
are lonjwr, rounded at the top, and contain eight hyaline, 
multicellular ascospoi’es. 

The following description of the couidial stage is given by 
Ziinmermann^^ : — 

‘ The conidial fructifications occur partly among the 
perithecia on a given insect, partly also on neighbouring insects 
devoid of perithecia. They possess a fuscous stalk, 0*2 mm. h)ng. 
The head is white, consisting of spores, not surrounded by 
hairs, collected together into a cone. The conidiophores 
resemble strings of pearls, and each fortns three conidia at the 
apex, which become free, when ripe, together witli the apical 
cell of the conidiophore. The solitary conidia are drawn out 
to a point at the free end, many-celled, hyaline 200 - 240 x 0 - 7 

Microm, 

At Buitenx.org it was found on Parlaforia ^sizyphi, Luc., 
which is parasitic on the leaves of CUrus sp. Hitherto it has 
been only reported from America, where it was probably 
imported from Java. 

The description of the perithecial stage, given by Rllis and 
Everhart^ *, is as follows ; - 

‘Perithecia cespitose, membranaceoa«, about \-ram. 
diameter and ^-mm. high, flesh-colour, becoming dirty buff 
when mature, obovate, astonious, surface roughish, with a few 
scattered white rudimentary hairs, or at length bald. Asci 
clavate-eylindrical, 150 - 190 x 20 with abundant rather 

stout paraphyses. Sporidia eight in an ascus, clavate-cyliiidrical, 
multinucleate, hyaline, 110 -* 140 x 0 - 7 Min-ou^ at the upper end, 
attenuated below. 

‘On dead scale insects on bark of living orange trees, 
Florida (Scribner). 

‘ The groups of perithecia are seated either on the shells of 
dead insects or on the bark itself, with a subiciilum more or less 
distinct, composed of white decumbent or prostrate hairs of the 
same character as those found on the perithecia themselves/ 

The fungus has been noted as occurring in Java on 
Parlatoria zizyphi, Earlereports its occurrence in Ciibn on 
Mytilaspis citricola^ as also do (look and Horne”. It has been 
known for fifteen years in Florida' as a most useful parasite of 
Mytilaspin cilricola and Jf. GLoveri, though it has not b^en 
shown to occur on any other scales in that State. 

In that portion of the West Indies dealt with in this 
article, it is limited to the island of Dominica, and Mr. Jones 
the Curator of the Botanic Station there, suggest.s that this is 
due to its having been accidentally imported into the island on 
orange trees, obtained from Florida in 1897 for planting. 

Orange trees from the same place were imported into 
Trinidad at the same time, and Mr. Hart thinks it very i)os8ible 
that the fungus may have been introduced on these as well, 
though further investigation o f one or two points is necessary 
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to determine this. Mr. Hart has also informed this Department 
that he imported specimens of this fungus from Florida, but 
owing to tlie pressure of numerous other duties was unable 
closely to watch its spread at the time. Recently, Massee^*' 
has described the peritheeial stage of a fungus sent him by 
Mr. Hart from Trinidad, to which he has given the name 
ScleroclerriH gigaspora ; the description closely resembles that 
of Ophiotiectria coccico/u, and it would be interesting to learn 
if these two are in reality different fungi. 

It may be of interest to record here, that the white-headed 
together with the red-headed and shield scale fungi were found 
in a clearing in the forest in Dominica on some newly planted 
lime trees. The seedling plants had probably been obtained 
from the Botanic Station, which may account for the occur¬ 
rence of tlie fungi in such an isolated position, as they w^ere 
probably conveyed there with the trees. The success of the 
white-headed fungus in Dominica as a parasite of Mytilmpis 
citricohi siiggests the advisability of introducing it into the 
other members of the Windward and l^eeward groups. In 
addition to Java, Florida and Cuba, the fungus is stated bj^ 
Rolfs and Fawcett^ ' to occur in South Africa and South America. 

Sphaerostilbe coocophila, Tul. The conidial stage of 
this fungus, formerly known as Microcera coevophila, consists of 
cylindrical sporodochia about 2 mm. high, arising from a pink 
stroma; each has a pink and somewhat velvety stalk surmount¬ 
ed by a mass of couidia and couidiophores, of a bright-red and 
somewhat horny appearance. This stage is followed by the 
formation of numerous bright-red perithecia, arising from the 
same stromata as the conidial fructifications. The following is 
Saccardo’s diagnosis-^ of the species: — 

* Perithecia very numerous, arising upon or near the conidia- 
bearing stromata, very small, globular, obtuse, very shortly 
papillate, very smooth, bright-red, often 4-5 in a group, 
collapsing when old ; asci linear 60 - 80 x 0.] Mtci oin ; spores 
arranged obliquely in a vertical row, ovate, 10 x 5 
uniseptate, snbhyaline slightly constricted. -Conidial stage 
Microcera coccophUa, Dosm. Stromata arising singly from the 
scalCsS of scale insects, somewhat coarsely terete, obtuse, red, 
2 mm higli; conidia linear-lanceolate 4-6 loculate, 65 x 0 
siibljyaline.’ 

In Florida, Fawcett^ '-’ found that the measurements of the 
conidia from specimens collected in different localities were 
75 - 103 X 6*5 - 8*5 Microas; while the peritheeial stage gave 
measurements as follows; — 

Perithecia 350 - 390 ilta om long, by 300 Mic) on y thick. Asci 
70 98 X 8 — 12 Jijcront* Spores 12-“18x7 — 9 Muroin* Both the 
conidial and ascigeroiis stages occur iu the Lesser Antilles, 
though the conidial is the more common. 

In addition to these two spore forms, Professor Rolfs" 
describes short lateral sterigmata, borne on the vegetative 
hyphae, from which minute, oval, hyaline conidia are 
produced ; as a variety of this the conidia may be spherical, 
and produced in short chains on whorled sterigmata, four of 
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which form a whorl. According to the same author, another 
form of conidia, produced in a similar manner to the last, but 
having a blue colour, often develops on scale inse(*ts kept in 
a damp chamber. These are sometimes nnmcrons as to 
give the insects the appearance of being covered with a blue 
mould. The delicate forms of spores referred to above sei’ve 
to increase the numbeis of the fungus under favourable con¬ 
ditions. In Dominica, the sporodochia from the interior damp 
localities are often much larger than IIh* forms found on the 
coast, and may also be bramdied, two ^ixue heads being borne 
on one stalk. Professor Fawcett, to who' i specimens of this 
form were sent, was of the opinion that it was only a variation 
of the usual form due to exceptionally favoiirai)le conditions. 

The fungus is of world-wide distiibutioii, occurring in 
Europe, America, the West Indies, South Africa (Xatal and 
the Transvaal), West Africa, Mauritius, Ceylon, Australia and 
Japan, and the insects attacked in( 5 lnde fifteen speeies : Ale]i- 
rodes citri, Aspidiofus ancf/his, A. arlicidniiis. A, Aurandi, 
A,ficiiti^ A. aonidiua^ A,hederae^ A.ohHcurui^y A. pcvnicumis, 
Chionaspis citric Diaspin pentagonal Fiorinia fioriniae, Isdnias- 
pis JilifonniSf Mgtilaspis cUricoln, J/. Gloreri, ParJntovia 
pergandiL (See Faw^cett' *.) In addition to these, probably live 
new species must now be added for the West Indies, namely: 
Asterolecaniam j^ustidaiis, Diaspis sp. (0» Dartglopius) 
Lecanium oleae and L, vivide{l). Watt and Mnnii- - also record 
it in India, on Chionaspls theac. This gives an id(*a of the use¬ 
fulness of tliis fungus, which is c{*rtainly the commonest in 
these islands, and which like Mgriangi^un Diiriavi is probably 
a native species. 


SUMMARY. 

(1) Four species of fungoid parasites orx'ur on scale insects 
in the Lesser Antilles, namely : Crphfflosporitun leennii, 
Myrktngiu'oi Duriaei, Ophionerft ia coccivola, Sjdiacros- 
tilbc coccoph ila, 

(2) These may be artificially spread either by the spore- 
spraying method, or the tying-iii method. 

(3) The fungi are most ofFeetive in the inlands of Dominica 
and Montserrat upon the scale insect-^ attacking limes, 
but are also of general importaiu i* in all the islands. 

(4) The use of Bengal beans as a cover to trees, more 
especially lime trees, serves to pioteet them from 
attacks of scale insects, probably by encouragin'^ the 
natural enemies. 

(5) The factors which affect the usefulness of these fungi 
are temperature, wind, and moisture ; of thebe the last 
two are the most important locally. 

(6) The natural means of controlling scjale insects is that 
most suited to circumstances lier<\ both owing to the 
general conditions and to the much smaller expense 
involved. Under the exceptional circumstances of an 
epidemic, the use of non-fungicidal sprays may bo 
found advisable. 
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In conclusion, the thanks of the Department and of the 
writer are due to Professor H. S. Fawcett, M.A,, of the Florida 
State Experiment Station, for much valuable assistance and 
information ; to Dr. H. T. Periiald, Ph. 1)., of the Agricultural 
Experiment Station, Massachusetts, Mr. J. H. Hart, F.L.S., of 
Trinidad, and Mr, 11. H. Comptou, B.A., of Gonville and Cains 
College, Cambridge, for assistance in obtaining publications, and 
in otlier ways. 
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EPIZOOTIC (OR MYCOTIC) LYMPHANGITIS. 

rp ill the following? nrtich* is taken from the 

Twenfy^fijth Annyal Bvpnrf (inos) of tlo* Hnn aii of Animal 
Indiistry, United States Dejiaitmont (*f A^ncnUuie. It deals 
with the disease known as epizootic (or mvcmic) Ivmphan^^itis, 
and IS especially interesting in view of ihc pre^ence of this 
among stocK, particularly horses, in the West Indies. 

This disease has been known a<- e])iz()otic lym})hangitis, 
otherwise pseudo-farcy, or Japanese fau y : it is a chronic 
contagious disease, particularly of ectnines. caust d by a stu'citic 
otganisni, furcitnniostis^ ami characterized hy 

a suppurative inflammation of the subcutaneous Ivmpli ve«seis 
and the lunglibouring lymph glands. ()^^ ing to the faet that 
this alTection does not sprea<l as an (‘])izo(»tic and that its 
causal factor is a yeast-like fungus, the name mycotic, instead 
of epizootic, lymphangitis is suggested. Tliis dis(‘ase was first 
described by Italian and Kreindi veterinarians, and the specific 
organism Avas discovered by Rh'olta in 1871k The presen(*e of 
the disease in the ITnited Slate.‘^ was lirst observid liy Pearson 
ill Pennsylvania, in 1907, although it i^ jirobable 1 hat it has 
exivsted in various parts of this country for many years. More 
recently its presence was definitely established in Oliio, Iowa, 
California and Nortli Dakota, and tliere is a probability of its 
existence in Indiana and several Western States. The disease 
is also present in the Philippine Islands. Hawaiian Islands and 
Porto Rico. 


nA(TKRIOT.OOY. 

SaccharomyceH favciminosKs forms slightly oA^oid bodies, 
3 to 5 Ma'rona long and 2-4 to 3 ’f) bi'oad, which are some¬ 

what pointed toward the pole.s and hav«' a sharp double 
contour. They have more or less of a homogj'in'ous content, 
and grow by budding. This characteristic can be especially 
Avell observed in oltl growtb.s on culture mtalia. Tlu^ir staiidiig 
Avith the ordinary stains is ^juite nnsat isfaetory ; th(‘y may, 
hoAvever, be readily recognized in fresh smear preparations, or 
in the hanging drop of a small (piantity of the su^[)eeted fins, 
Avherc the above-described bodies can be distinctly noti(icd. 

A satisfactory method of staining iho organism is the 
Claudius method, which is as follows 

(1) Stain Avitli 1 per cent, aqueous solution of melhyl 
violet for two minutes. 

(2) Place in a lialf-satiirated .soluiion of picric acid for one 
to two minutes. 

(3) Decolourize A\itb chloroltc n) or dove oil. 

(4) Treat with xylol. 

(5) Mount in Canada bals^am. 

The organisms grow very sIoAviy in the various cultures 
media. It requires about ten day.s bofor(3 vegetation is 
noticed on agar, in the form of grayish-whifco granules, which 
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gradually grow to larger colonies, appearing considerably 
elevated, and having a wrinkled surface. They also grow in 
bouillon, in wliich a white flaky deposit makes its appearance 
after fifteen or eighteen days. In taking cultures, it is 
advisable to open a fluctuating abscess, over which the skin 
should be shaved and well cleaned with bichloride solution and 
alcohol. The abscess should be opened witli a sterilized 
scalpel, and culture media may then be inoculated in the usual 
way. In case of a mixed infection, the organism may be 
isolated by plating. 

The period of incubation varies greatly, extending from 
three weeks to four months, or oven longer. In artificial 
inoculations with pus through wounds in the skin, inflamma¬ 
tion and swelling of the lympli vessels may be noticed in 
twenty to sixty daj^s, and these show in their course a de¬ 
velopment of hard nodules, from which abscesses form. 

The natural infection is without doubt caused through 
superficial wounds, such as galls, barbed wire ciits, or through 
various stable utensils, harness, bandages, insects, etc. 
Solipeds are mostly susceptible, but cattle may also be infected. 

SYMPTOMS. 

The inflammation of the lymph vessels is usually first 
observed on the extronities, especially on one or both hind 
legs; it may also appear on the fore legs, shoulder, or neck, 
and more rarely on the rump, ndder and scrotum. The Icsiono, 
as a rule, develop in the tissue adjacent to the place of 
inoculation. In the early stages of the disease, the lymph 
vessels appear very hard and thickened, and along their course 
hard nodules develop, ranging in size from a pea to a hen’s egg. 
Later, tlicse nodules soften, burst spontaneously, and discharge 
a thick yellowish pus. The surface of the resulting ulcers or 
abscess cavities soon fills up with exuberant granulations, 
which protrude beyond the surface of the skin, giving 
a fungoid appearance. The affected extremities are consider¬ 
ably enlarged, similar to cases of simple lymphangitis. In rare 
cases the mucous membrane of the nostrils may also become 
affected, showing yellowish flat elevations and ulcerations, and 
these may extend by inetastatis to internal organs. In cases 
where t)\e mucous membrane is affected, the submaxillary 
lymph gland may also btcome enlarged, and suppurate. 

The constitutional symptoms accompanying this disease 
are not very marked, or may be altogether absent. There is 
usually only very slight fever, w^hich seldom runs over 102^ F. 
The appetite is not impaired except in the advanced cases, 

LESIONS, 

The anatomical changes are most marked in the skin and 
the subcutaneous tissues. They may become 2 to 3 inches 
thick, and indurated as the result of fibrous-tissue formation, 
due to the inflammation present. On the bacon-like cut 
surface, suppurative areas and granulating sores may be 
noticed of various sizes, also enlarged lymph vessels filled with 
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clotted lymph mixed with pus. The neighbournig lymph 
glands are usually enlarged, and frequently contain suppurating 
foci. Rarely, the internal organs may show inetastatij 
abscesses. 


DIAGNOSIS. 

The diagnosis is based on tlie characteristic appearance of 
the ulcerations, which show exuberant granulation of a bright- 
red colour, inverted edges. and a thick, creamy, glutinous dis¬ 
charge. These manifestations differentiate the disease from 
glanders, in wliich the ulcers are eiaterlikt', do not contain 
exuberant granulations, and the diseliargo is of a vi^cou^, oily 
charaeter. The snbmaxillaiy and other lymph no<h\s,a‘- well as 
the corded lymphatics, in glanders, are more lirmly attached to 
the adjacent tissues, and are therefore less movable. In some 
chronic cases of mycotic lymphaiigiti'-, hoAvever, the lesiojis 
may closely resemble these of farcy, and in these the 
microscopical examination of the i)us will disclose the nature 
of the nlfectioii. In the pus, the Saceharomyces can be easily 
seen in the unstained specimen, and is rceogni/zHl by its size, 
shape and highly refractory double outline. Fnrthermoic, the 
injection of mallein in cases of mycotic lymphangitis uill be 
attended with negative results. 

TREATMENT. 

Treatment consists, at the onset of the disease, in entire 
extirpation of the nodules, lymph vessc^ls and neighboining 
lymph glands, in case the lesions aie l()ealiz(‘d. In ea^es whtue 
tiie nodules have formed abscesses, tlnur opening is i(‘eommeud- 
ed, followed by the application of the actual cautci y or a 1-in- 
250 solution of bichloride of mercury. It must be borne in mind 
that the organism is highly lesistanb to almost eveiy antisep¬ 
tic, and the best results will be obtained from the api)lieation 
of a solution of a strong antiseptic, follou ing the opening of 
the lesions. 

In the most favourable <‘a^e-, recovery results in fiom Hno 
to seven weeks; Ha a rule, liowe\er, it leciuiies auveial months. 

PROrilVJ.AXIS. 

in (jrder to prevent the spreading of the disease, tlie 
affected animals should be isolated, th(‘ products of the disease 
destroyed, and the stable desinfeeted uith very strong li<»uid 
di-jinfectants, in consideration of the great re'-istanee of the 
causative organism. 
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NEW WEST INDIAN CACAO POD DISEASE. 

BY c. K. BANCROFT, B.A., (Cantab.), 

Five species of Colletotrichum have been previously 
recorded on the cacao plant. They are distributed over the 
West Indies, Cameroons and Surinam and have been named 
C. liixijicunij van Hall and Drost; C. Theobromae, Appel and 
Strunk; C\ tkeohromicolumf Delacroix; C. hrachiftrichum^ 
Delacroix, and C. incarnatum^ Zimmermann. 

Recently, a fungus belonging to the genus Colletotrichxcm 
has been obsei'ved on two separate samples of diseased cacao 
pods received at the Royal Botanic Gardens, Kew, from 
Jamaica. Tlie fungus was present on all the pods, while on 
some of them Phytophthora omnivoi a, de Bary, and Diplodm 
cacaoicola^ P. Henn., were also observed, these two latter being 
the fungi which are responsible, respectively, for the ‘ black pod * 
and ‘ brown pod ’ diseases of the cacao plant. 

The conidia-bearing pustules of the species of Colletotrichum 
occurred on the suiface of the pod in the form of sub-trenielloid 
masses, which were yellow at first and later assumed a pink 
colour. Formed just under the epidermis, these acervuli 
appeared to become early erumpent. The conidia were borne 
singly at the tips of conidiophores, each conidiophore being at 
least greater in length than the conidium which it bore. The 
conidia were liyaline, i)inkibh in mass, continuous, oblong, 
rounded at both ends, slightly constricted at the middle, and 
measured 14-17 x 5 ; the conidiophores were liyaliiio, and 

measured 20-24 in length; the setae were straight, rigid, 

tapering to a point, 2-3 times septate, 70-100 long by 

4-5 broad, and liad a distinct purplish tinge. 

The characters of the setae were constant for all the 
specimens examined, and wore regarded as being definite and 
distinct from those of any other known species of Colletoiri- 
chum. It has, therefore, been thought lit that this should be 
designated a new species, and it has been named Colletotrichum 
Cradwickii, after its discoverer, Mr. Cradwick, travelling 
instructor of the Agricultural Department at Jamaica. 

The pods on which the fungus occurred were small and 
very hard, and along with the acervuli there occurred liyphao 
which could be traced as far inward, in the pod, as the 
mucilaginous covering of the seeds. The hyphae were for the 
most part intracellular, were septate, were variously branched, 
and measured, on the average, 4 Microiit in width. 

The absence of material available for infection prevented 
any investigation of the parasitism of the fungus. Cultural 
experiments however, conducted, and these failed to show 
that the fungus was capable of giving rise to any other 
spore form. 

It remains, therefore, to investigate the parasitism of 
Colletotrichum Cradwiclm. 



V Nf.W \\ KST IM)I V^ (" V( \() 1*01) DIM VSI 



Tixl ^liowinj: ol tilt riin^Mi-( iilsSiiiInt 


/' 



I*ii''Mj 1 < ill <((1011 ^how liiy ( I ^ ( oiinli i iti<| St | k 



1 in ( ( ( oiiitii i, 
mo hii'lilv 
m i^tiilit (1 til ui 
lljv^Vt 




86 


The following are useful references to the species of 
Colletotrichuin occurring on cacao 

Hall and Drost, Recueil des Tmi\ Bot NderL^ Soc. Hot* 
Neerl., IV, p. 213, 1908. 

Delacroix, ‘Champignons parasites de plantes cultivecs 
dans les regions chaiides'. Bull, de Ut Soc, Myc, de 
France, Vol. XXI, p. 191, 1905. 

F. C. Von Faber, Die Krankheitcn and Parasiten des 
Kakaohatimes, 1909. 


NOMENCLATURE OP SCALE INSECTS. 

BY H. A. BALLOU, M.Sc.. 

Entomologist on tlie staff of the Imperial Department 
of Agriculture for the West liulies. 

The scale insects of the West Indies have been dealt with 
ill two papers published by the Imperial Department of 
Agriculture. One of these appears under the heading ‘Scale 
Insects of the Lesser Antilles *, which was jmlilishod in two 
parts in the Pamphlet Series of the Department’s publications, 
Part I being Pamphlet No. 7, and Part 11 Pamphlet No. 22. 
These were i^^sued in 1901 and 1903, respectively. 

This account includes the important posts and well-known 
forms of this group of iii'^ects t(»gethcr with remedies, food 
plants and distribution. The other i)aper, wliich is entitkal 
‘Scale Insects in the Wc.st Indies’, appeared in two numbers 
of the Went Indian BuUeiin, and is to lie found on pp. 240-70, 
and 295-319 of Vol. Ill of that publication. 

This account of the scale insects is more technical than 
the former, and include.s in the fir.st part .several stiecies which 
are not mentioned in the pamphlets; while the second part 
contains a scientific account where subjects ->uch as the 
following are dealt with; native and iiitioduccd species: 
.species likely to be introduced into foreign countries from the 
West Indies; wild and cultivated species. Other subjects are 
also included. 

Early in 1903. Mrs. Fernahl’s CaUdogue of the Coccidac of 
the World was issued. This is il'c most corntilete work of the 
kind that has ever been imblished. It lias created some 
confusion from the fact that very extensive changes in names 
have been made. As the^e changes have been very hugely 
accepted by entomologists in all parts of the world, it liappcns 
that insects which are well known under the names they 
formerly bore, are now always referred to by names so 
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dissimilar that workers generally, except entomologists, are 
unlikely to be able to recognize the reference. The object of 
the present short paper is to place before the readers of the 
Weiit Indian Bulletin a list of the names, which will enable 
them to avoid the difliculty arising from these changes in the 
ease of the better-known forms in the West Indies. 

In the following list it will be seen that the names are 
presented in three columns : the first contains the old scientific 
name; the second the new scientific name, and the third the 
common name. 

The old names are those with which the readers of the 
publications of this Dei)artment arc likely to be most familiar, 
since they are the ones used in the articles on scale insects to 
which reference is made. They are arranged alphabetically by 
genera, and opposite to each one is given the name under which 
that insect is catalogued in Mrs, Fcrnald’s book, while 
the common name in the third column is that which is used 
in the pamphlets already mentioned, and in the Depart¬ 
ment's publications generally. Where blanks occur in the 
second column, it will be understood that no change in the 
name has been made, the old scientific name being that 
given in Mrs. Kernald’s catalogue 


Old Name, 


New Name, Common Name. 


Anpfdiotus 

arti'vlutm 

aunnifif 

hljormiii 

cf/ftouiat (Coir.St.) 

dcsi7 Kctor (Sign.) 
dicfnuHpovmi 

fivns A slim. 
hfotn (Ckll ) 
hah rite Vail, 

p uni rdf 
tdcrhdi'i Ckl) 

ftsft rfttna 

Astrroltrautnm 
havtbusae iloisd. 

hdmhn^nlne Ckll. 
pufttulaus Ckll. 
nyichi Ckll. 

A Hlaca9j>i» 
j}fntwjona (Targ.) 

(Bouchel 


Se/euas/tidta West Indian Red 

scale 

('/tn/sotnphn/tfti(tiirdnfii{y\si!ik.) < l.'^ango Aspidiotus, 
('hi f(AontphdluA htdtrmis (('kll.) Orcliid Aspidiotus. 
AfipidiiduH ntpnr (CoiDst ) Orcedy scale 

... Grape vine 

Aspidiotus. 
hour bon Asp’diotus. 

('hnpomjihalus dditfospenn t I)i< t yospei mum 

Morg. Aspidiotus. 

Chrpsomphd!usitf,nidum\Ai\n. lied Sj.ottcd scale. 

. . Yam scale, 

Oleaudcr scale. 

Chrtjsomphal w? personatus 

C^omst, Masked Aspidiotus. 
Asp/dintus rt/ilonia* pvufrat 

(Ckll.) 


Psf udaouidfd tesseratd 

(do CL arm.) 


Sugar-cane 

Aspidiotus. 


Bamboo Fringed 

scale. 

Akee Fringed scale. 


West Indian Peach 
scale. 

Rose scale. 
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Old Name 


New Name. 


Common Name. 


Ceroi^a%ies 

Comst. 

cin'ij^iformis 
var. PlumfKKjiuU 
denndtiUu (Ckll.) 
dwjesii 

jioridensis Comst. 
Ceroputo 
barheji (Ck\l) 
Ckionaspis 
biclavis 
citri Comst. 
liho^ jor Ckll. 

7 ninor 

DaHylopiuA 

adonvdum 

hiirht.ri 

brevipes 

ralaobtruH 

ritri (Boiad.) 

dubia (Newsl.) 

nipae 

mcchan 

virgotu!^ 

Dtaspin 
(inu (jdffli 
boisduvalii Sign. 


Barnacle wax scale. 


Ceroplastes phindHtijinh Ckll. 


Pink wax scale, 
Florida wax scale. 


Ilnwardia btc/avis (Comst.) Burrowing scale. 

()range snow scale. 


l/emichionaspis minor (Mask.) Small snow scale. 


Pseudococctn longispinns Long-tailed mealy 

bug. 

Ceroputo barberi (Ckll.) Barl)cr’s mealy bug. 

Pseitdococcus brevijm (Ckll.) Pine-apple mealy 

. bug. 

Psendorocemc(dceo/ariae{}i2^sk.) Pink sugar cane 

mealy bug 

Psewlococcn^ Citri (Mhm.) Common mealy 

bug. 

PseHdococcus2}Beudonip(ie{Ck\\.) Cocoa-nut mealy bug, 

Pseu/locorcns nipue (Mask.) 

Pseudocoeem mcchari (Ckll.) Grey sugar-cane 

mealy bug, 

Pseudocoeens virgatus (Ckll.) Spotted mealy bug. 


J idaraajns pentag*mi (Targ.) 

Cocoa-nut snow 

scale. 


JioMuiHillit^ vai. 

macnlata (Ckll.) Pine scale. 

eahfptroides^ Dumpis echinocacit (lk)uclie) Cactus scale. 

calyjttroiddi Dms/iis ehlnfKdeti o/ uniiae 

var. opuntiae (Ckll.) 

Yome A tdacasjna rome (Bouche) Mango snow scale. 

Fiorinid 
Jior mine (Targ- 

Tozz.) Fiorima jvorimae (Targ.) 

Icerya 

montsenutensis 
Riley and Howard 
rome 

hchnaipu 
filiformis Sig»', 

Lecanium, 
imtatae Ckll. 
begoniae Dougl. 
dtjiresmm Sign. 
liemispJuiericiim 
hnperidum 
lougvlum 


Palaeococcus rome (lliley in 

Howard) Bose icerya. 

hchwxiph longirostrU (Sign.) Black line scale. 

Mesolecaniiwi b^*tatae(Gk\\.) 

Sai^Betia begoniae (Dougl.) 

Saiseetia de//ressa (Targ-) 

Saissetia Jtemlsphderka Pl'arg.) Brown .shield scale. 
Coccus hesperidum (Linn ) Common shield scale. 
Coccus longulus (Dougl.) Long shield scale. 



Old Name. 


New Name. 


Common Name. 


momgijerae 

nigrum 

oleae 

ptmctattcm (Ckll.) 
t^sselatum (Bign.) 

Urichi CklL 
Margarodes 
formicarlum 

(Guild.) 

Mytilaajns 
citricola (Pack.) 
gl overt 

hnxi 
Orthezia 
insignu Dougl. 
jyraelonga Dougl. 
Parlatoria 
proteuB^ var. 
crotoniB Dougl. 
PiniuupiB 
fmd (Bouche) 
Prolftpulvinario 
pyriformiB 
PbcwUkoccub 
tcmentoBUB 
newBteadi Ckll. 
Pnlvinarki 
ficuB Hemp. 
simnlanB Ckll. 

< urbicola Ckll. 

ViuBonia 
Btellifera Webt\N. 


Coccus mangi/erae (Green) 
Saissetia nigra (Nietn.) 

Saissetia oleae (Bern.) 

Akermes punctatus (Ckll.) 
Eucalyvinatus teBselatus (Sign.) 

Neolecanium urichi (Ckll.) 


Lepidosaphes beckii (Newm.) 
Lejndosaphes glovedi (Pack.) 

Pinnaspis buxi (Bouche.) 


]*arlai(»na vrotont^ (Dougl.) 


Puhnnaria pj/ri/ormis Ckll- 


Diiciyhipnts tomentosus (Lam.) 


Mango shield scale. 
Hibiscus shield 

scale. 

Black shield scale- 

Tesselated shield 

scale. 


Ground pearl. 


Orange mussel scale. 
Glover^s scale 
Long mussel scale 
Bmall mussel scale. 

Lantana bug. 

Croton bug. 


Mealy shield scale. 


Guava mealy scale. 
Ribbed mealy scale. 
Ca))Bicum mealy 

scale. 

Glassy star scale. 
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NOTES ON LIMB CULTIVATION. 


BY H. A. BALLOU, M.So., 


Entomologist on the Staff of the Imperial Department 
of Agriculture for the West Indies. 

The cultivation of limes has been an industry of great 
importance in the West Indies for many yesrs, especially 
in Dominica and Montserrat. In Dominica, a considerable 
number of estiites make limes the principal crop, while in 
Montserrat the cultivation of this product has been largely in 
the hands of one company. Limes, like other citrus crops, are 
always liable to attacks of pests and diseases, and in this 
respect, the experience in the West Indies has been no exception 
to the general rule. The principal iniurious insects encountered 
in those islands have been scale insects, which from time to 
time have caused considerable losses by their attacks on the 
trees. In these notes a brief account is given of the cultivation 
experiments which have been in progress in IMontserrat for 
the past three years. To this are added general observations 
on the conditions of the limes in that island and in Dominica, 
with regard to the attacks of scale insects and their control. 

The experiments were inaugurated during 1907, with a view 
to accpiiring more dehnite information as to the effect of 
different methods of cultivation, and also as to the relative 
value of different insecticides for the control of pests in one field. 
For this purpose two series of experiments were laid out. That 
which was intended for trials in spraying consisted of five plots, 
but as no serious outbreak of scale insects has occurred on these, 
no application of sprays has been made to tliem. The 
experiments la the mcth(>ds of cultivation, on tlie other hand, 
have been in operation from then up to the present time. The 
intention of the experiments is that the same linos of treatment 
shall be continued foi* a considerable period longer, in order 
that conclusive results may be obtained, and that the 
preliminary conclusions already arrived at may be either 
confirmed or modified. 

The field in which the experiments were carried out 
belongs to the Montserrat Company, and it was through the 
courtesy of the Hon. F. Driver, tlie attorney and manager, 
that it was made available for experimental purposes to officers 
of the Imperial Department of Agriculture. 

The experiments consist ot five plots, each of whicli is 
J-acre in area, and contains thirty*six trees in three lows. 
The plots are situated at a corner of a large field. The aspect 
of the land is westerly, that is to say, it is on the 
western sloi>e. The plots are numbered from south to north. 
On the southern side is an estate road bordered by a 
white cedar wind-break, which separates plot I from the 
road; the eastern, or uphill, side is bordered by a white cedar 
wind-break, which divides the plots from the main portion 
of the field, and on the western side there is another estate 
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road. An additional small wind-break runs east to west 
through plot 4. The rows of each plot run from east to west. 
The trees were planted in 1904. At the time the experiments 
were laid out in 1907, the trees on plots 1, 2 and 3 were slightly 
larger than those on plots 4 and 5, but the difference in size was 
not great. 

The methods of cultivation which are being tested in these 
five plots are as follows 

Plot 1 is cutlassed from time to time : the grass and weeds 
are allowed to grow right up to the base of tlie tree ; and no 
forking or hoeing is done in this plot. 

Plot 2 is farmed, i.e., it is kept in dean condition by hoeing, 
which operation is performed once a fortniglit. 

Plot 3 is forked twice a year and tlie weeds and grass are 
cutlassed d<nvn at intervals. 

Plot 4 is foiked twice a year and receives also the ordinary 
treatment of the adjoining lime cultivations. 

Plot 5, Avhich is called the control plot, receives only the 
cultivation of the adjoining fields. This consists of two or 
three hoeings each year. The operation of lioeing in Montserrat 
is intermediate between cutlassing and forking ; that is, it 
disturb.s the surface of the soil and the grass roots more than 
cutlassing, but it does not penetrate as deeply as forking. 

These experiments were inaugurated under the general 
direction of the Superintendent of Agriculture ot tlie Leeward 
Isl mds, and have been under the immediate supervision of 
Mr. W. Hobson, the Curator of the Botanic Station. They are 
me ntioned in the Reports on the Hoinnic Station and E.vperi- 
meat Ptots, Montserrat, 1907-S, and in the similar report for the 
following year an account is given of the experiments and the 
con lition of the trees up to June 30, 1909.^ 

A few trees of these plots bore limes in 1908, that when 
they were four years old, but the measuring, for record, of the 
fir-t picking, did not begin until January 1, 1909. The first six 
months of picking from these trees is given as follows 

Plot 1, 4 barrels ; plot 2, 51 barrels ; plot 3, 1 barrels ; plot 
4, 8 barrels ; plot 5, 4 barrels. It will be seen from these figures 
th it the yield from plot 2 was very greatly in excess of that 
fr.nn any other plot. At this time (June 30, 1909), the trees on 
plot 2 were much larger than those on any of the other plots ; 
they were of uniform size and presented an appearance of most 
excellent growing condition. The trees on plots 1 and 3, 
although smaller than those on plot 2, were very regular and 
uniform in size, and there was very little difference in the 
trees of these two plots. The trees on plots 4 and 5 were 
slightly smaller than those on plots 1 and 8. 

The Curator, who had charge of these experiments, 
anticipating that the heavy bearing by the trees on plot 
2 would have an exhausting effect, gave a normal dressing 

** Ke>)orts on the Botanic Station and Experiment Plots, Montserrat. 
nK)7-8, p. 13. 

1903*0, p. 11. 
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of pen manure at the end of February 1009, to the windward 
half of the plot, and from that time on, the limes were 
collected and gathered separately from tlie two halves of 
plot 2. During the four months following (March to June) 
the unmanured half of this plot yielded one and a half 
times as many limes as the manured half. The effect of 
the manure w*is to be seen in an increase in the size, and 
appearance ot vigour, in the trees. The so-called ‘ normal ’ 
dressing of pen manure is a variable fpiantity, and although 
this is the ordinary expression, I was unable to get figures by 
which to express the amount applied per tree or per acre. 

At the end of June, plots 1, 3. 4 and 5 were comparatively 
free from insect pests, while No. 2 was severely attacked by the 
green shield scale {Lccaniian viride). The contrast in appearance* 
between No. 2 and the other plots was very marked, the 
difference in size having very materially increased between 
the trees of this one and those of 1 and 3. 

At the end of the year (Decembei* 1009) thesci plots were 
visited by the Impeiial Commissioner of Agricnltiire, who 
found that the attack of the green shield scale on tl e manured 
tfc'cs of plot 2 (both halves) had been followed by a veiy severe 
attack of the pur[)le scale {Mt/tilaspiH cifrirala), aiid that many 
ti'ees api»cared to be in a dying condition, or at least to have 
a very large amount of dead or dying wood in their tops. The 
uiiTuanured [)ortion of the plot also showed the elTect of the 
attacks of the green and purple scales, but not in so marked 
a degree as the manured ]>ortion. Plots 1 and 3 wen^ slightly 
attacked by green and purple scale, but this was only to be 
seen in the case of those trees which bordered on plot 2, or 
came in contact with infested trees in that ])lot. 

In March 1910, the Mycologist on the staff of the Depart¬ 
ment, and the writer, visiteil Montserrat for the pur[)ose 
of inspecting the lime experiment plots, and of making 
observations on the conditions of the lime cultivations in the 
island generally. The plots had undergone some ehange in 
appearance since the visit of the Imperial Commissioner in 
tlie previous December. Plot 2 still sIiowcmI the effect of 
a severe attack of the purple scale, the green scale having very 
largely disappeared. The cause of the disappearance of the 
green scale when followed by the purple scale has not been 
determined. All the trees in this jilot seemed to have suffered 
a cliock ill growth, and those on plots 1 and 3 had nearly 
equalled them in size, so that tlie difference was much 
less than when they were jireviously reiiorted on. Plots 
1 and 3 showed the attack of the purple scale to a slight 
extent. Those trees which were seen to be attacked in 
December had a certain amount of dead wood among the 
branches, but the attacks of pui^'le scale had not spread. 
The green and purple scales were not present on plots 
4 and 5 in any numbers. The white scale (CkionaHpiH citri) 
was to be found in small quantities on all the plots. The 
purple scales that were seen in March were accompanied by 
several natural enemies, especially lady-birds, lace-wing fiy and 
SyrphuH fly. The red-headed fungus (Sphaerostilbe coccophila) 
had been present at one time but had disappeared. The white 
scale was in eveiy instance accompanied by the parasitic black 
fungus (.Myriangium Duriaei). 
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The trees of plot 2, in addition to suffering from attacks of 
scale insects, were found to be attacked by a root disease, and 
it seems likely that the continual clearing of the surface soil 
may have produced an injury to the smaller roots and allowed 
the entrance of disease-producing organisms. 

Plot 1 is of considerable interest, since on this the surface of 
the ground experiences the least disturbance of all the plots ; the 
grass and weeds are allowed to make continuous growth, as far 
as the roots and soil cover are concerned, the weeds themselves 
being cutlassed down as they get too high. This cutlassing in 
plot 1 had not been done for some little time previous to our 
visit, and a considerable collection of insects was made by 
sweeping with the net. This collection was found to contain 
a large number of parasitic Hymenoptera. Although the 
species have not been determined and the habits are not 
definitely known, it is almost certain that these are beneficial 
insects, and the fact that the soil cover of weeds and grass 
affords protection and hiding place for insects of this kind, 
may have an important bearing on the relation which exists 
between such cultivation and the comparative freedom of the 
trees from injurious insects. 

In plot 2, the conditions were of course such that no 
hiding-place was offered for insects, except on the trees them¬ 
selves, and in plots, 3, 4 and 5 the routine operations of 
cultivation had been carried out just previous to the visit, so 
that it WHS imxiossible to make any collections in these plots 
which would in the least be comparable with that made 
in plot 1. A small one was, liowover, made by sweeping 
in the grass of a newly planted lime field, to the south of plot 1, 
across the estate road mentioned already. This field was 
little more than an open pasture, for the young limes had only 
been planted recently, and the grass and weeds had evidently 
not been disturbed since the preparation of the land, except 
just around each tree, where a small area was kept clean. 
Sweeping in this field revealed the presence of ft'wer insects in 
hiding, than in plot 1, though the insects themselves were of 
related kinds, a few species of parasitic hymenoptera being 
represented. 

The yields of fruit obtained from the plots during the year 
ended June 30, 1010, were similar to those of the first period 
of six months. The proportionate increase was less on plot 2 
than on any of the others. For convenience of reference the 
yields are given in the accompanying table for the two periods 
recorded:— 


Plot. 

Half-year ended 
June 80, 1900. 

Year ended 
June 30, 1910. 

Total. 

1 

4 barrels 

10 barrels 

14 barrels 

2 

51 

55 „ 

100 „ 

8 

4 „ 

10 „ 

14 „ 

4 

8 

11 

19 „ 

5 

5 „ 

12 „ 

17 
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In the first return of 51 barrels from plot 2, about 30 were 
from the unmanured half, and about 20 from the manured 
half. In the second return of 55 barrels, this yield was almost' 
equally divided between the two halves of the plot. Another 
aspect of the whole question is to be found in. the relation 
between the rate of growth and bearing and the longevity 
and healthfulness of the trees. The conditions on plot 2 have 
produced almost a maximum bearing (200 barrels per acre) in 
four years from planting, and this is repeated in the following 
year. In other words, here are thirty-six trees five years old, 
which have produced 106 barrels of limes in one and a half years, 
of bearing, whereas the best of the other plots have produced 
19 barrels only. Further returns from these plots should 
indicate whether this increased early yield is profitable in the 
long run. The cost of the extra labour is only one item. The 
abundance of scale insects, the possible increase of root 
disease on lands so cultivated, and the total life (^f the tree 
must all be taken into consideration. 

The conclusions to be reached from these experiments 
must be regarded as merely preliminary, but it may not bo dut 
of place to indicate what they seem to show at present. As 
far as the growth and general vigour of the trees ai e concerned, 
there seems to be but little dilYeronce between tlie plots, with 
the exception of plot 2, This, which at one time made more 
rapid growth than the others, and presented an appearance of 
remarkable vigour, has suffered a check, the trees on the other 
plots meanwhile making steady grow ih. Plots 1 and 3, on the 
whole, presented a most healthy and vigorous appearance, the 
only exception to this being the few trees infested by purple 
scales, which apparently had been communicated from infested 
trees in plot 2, Plots 4 and 5 were comparatively free from 
scale insects, and the trees w^ere strong and healthy in a])pcar- 
ance, though slightly smaller than those of the other plots. It 
is not possible to say whether tlie difference in size was more 
marked at this time than when the experiments were laid out. 

The most striking conclusion which is presented for 
consideration by these experiments is that clean cultivation 
may produce very vigorous growth for a short time, but any 
improvement resulting from this treatment is not likely to be 
permanent, and trees so cultivated arc liable to atta(*k by scale 
insects, especially the green and purple scales. 

In this connexion it may be well to note that the portion 
of the field of limes which was to windward of the plots, and 
separated from them by the cedar wind-break, and which had 
been covered with Bengal beans during the season 1909-10, was 
fairly free from scales at the time of our visit. If infestation 
was communicated to plot 2 from this field, the attack on the 
plot must have begun previous to the time in 1909 when tlxe 
beans formed a cover over the tr-'os. Another point is that 
there was apparently no opening in the cedar hedge that would 
make the infestation of plot 2 more likely than that of the other 
plots. 

A small plot of spineless limes at the Botanic Station, which 
has received cultural treatment similar to that given to plot 2, 
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may be mentioned as a parallel instance of the severe attack 
of purple scale following clean cultivation. 

These trees experienced a severe attack of purple scale, 
which had extended over a considerable period of time, and they 
had been sprayed repeatedly with several different spray 
mixtures. In spite of this, however, the attacks of purple 
scale persisted. 

Mr. Driver expressed his belief that abandoned trees 
growing in bush were less liable to attack by scales than those 
growing in the fields under cultivation, and in support 
of this theory he showed us trees at Richmond which had been 
injured in the hurricane of 1899 and then abandoned. These 
were small trees without dense foliage, but they showed 
the presence of very few scale insects, and their condition 
was better than that of any of the other trees which we saw, 
that had been damaged by the hurricane. 

The red-headed and the black fungi were present, and there 
wore evidences of the attacks of hymenopteroiis parasites on 
the purple scales. A few lady-birds were also seen on these 
trees. 

It should be borne in mind that the foregoing observations 
and results relate to the experiments, which cover only a small 
area, and not to the general cultivation of limes in Montserrat, 
which is very extensive. The experiments have been conducted 
for the purpose of demonstrating the sequence of events, where 
exact observations can be made and where conditions are under 
control, and it is hoped that information derived from the 
continuation of this experimental work may be finally available 
for the benefit of the general cultivation. 
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PLAN OF EXPERIMENT WITH LIME TREES. 
(Dotted lines show position of White Cedar wind-breaks.) 
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General Notes. 

In 1894, Professor C. V. Riley, at that time Entomologist 
of the United States Department of Agriculture, visited 
Montserrat, at the invitation of the Montserrat Company, 
accompanied by Mr. H. G. Hubbard, for the purpose of 
making trials in the control of scale insects by means of spraying 
and fumigating. Mr. Hubbard spent some weeks in the island 
and made repeated experiments. He concluded that fumigating 
was not likely to be successful, because of the strong winds 
which blow across the island at most parts of the year, and 
which have a tendency to exhaust the gas under the tents 
before it has an opportunity to act on the insects, and, moreover, 
the broken and hilly nature of many parts of the island render 
this process a very expensive one. In addition to this, the value 
of the individual trees is small c(»mpared with the cost of 
fumigating. Spraying, however, was recommended, and this 
measure has been carried out from time to time. Different 
kinds of sprayers and a variety of insecticides have been used, 
but these have not been altogether successful in preventing 
the attacks of scab* insects. It was also suggested that 
dependence should bo placed on the action of the natural enemies 
of the scales, and that artificial manures should be used to 
promote vigorous growth of the trees. 

The .scale insects con(*(M’ncd in the injury to the lime trees 
in Montserrat at present are the purple scale (3/?/ cAiri- 
co/a), the white .scale (Chiotiaspis cun) and the green scale 
rrriV/c) ; but at the time of the visit of lliley and 
Hubbard, only two of tlieso insects wore recorded as posts, i.e., 
the white and the puri)le scales ;and these wore thought to be 
the only scale insect pests of limes that need bo taken into 
eonsideiation. Tluj white scale was looked upon as being of 
greater importance than the purple scale. 

In April 1908, on the occasion of my first visit to Mont¬ 
serrat, the .same condition was observed. No green scale 
was noticed, and the wdiite seemed to be of more importance 
than the purple scale. In 1909 and 1910, however, the position 
is changed. The white scale is now of least, and the purple 
of most, importance, and the green scale which had been 
present in sufficient numbers to be considered a pest only for 
some five years^ ranks next to the purple scale in the severity 
of its attacks. 

Lefroy, in his paper on the Scale Insects of the Lesser An¬ 
tilles (Pamphlet Series, No. 7, 1901), mentions Lecaniurn hespeiH- 
dum as occurring on lime and other citrus plants, and records 
this species from Montserrat, but does not mention L. viride. 
This is probably due to mistaken identity, and it is likely 
that the previous records of L, hespcridxim included the 
records of L, viride, which latter species was identified by 
Mr. E. E. Green, Government Entomologist, Ceylon, from 
material forwarded from several localities in Dominica in 1905. 
Lecanium viride would then seem to be a pest of limes of 
comparatively recent standing, in the West Indies, at least. 

In every recorded instance of L. viride attacking limes 
seriously in these islands during the past five years, the attack 
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has been of short duration, and the insect has decreased in 
numbers without the use of artificial measures. The exact 
cause of this decrease is not known in all cases. Th(^ shield 
scale fungus in certain instances may have been instrumental 
in bringing it about, in Dominica, b»it as this parasite has 
not been found attacking the green scale on limes in Montser¬ 
rat, the results must be ascribed to some other cause 
in that island. 

It has been mentioned already, in discussing the conditions 
of plot 2, that the green scale attacks the pl.oits first, and this 
is followed by an attack of tlie purple s(*alo. It is not possible 
to say how much damage is done by the green scale, but the 
obvious injury seems to be due to the subsciiucnt attack of tlui 
purple scale. The injury to young, tender growth, due to the 
green scale, is probably a serious check to the tree which, 
however, may assist the purple scale to make the rapid develop¬ 
ment already noted. 

The first trials of spraying in Montserrat were in the us(> 
of kerosene emulsion, and recently, other insecticides liave 
been tried, whale oil soap, whale oil soap and kero (‘uc emulsion, 
rosin wash and rosin compound, and lime, salt and sid))hur, 
being among the number. Spraying has been useful in bringing 
scale insects under control, in the case of serious outbreaks. 

In Dominica, a serious outbreak of scale insects occurred 
in 19(12-8, when the purple scale Avas much the most serious 
pest, and the white scale only troublesome to a sliglit cxtcuit. 
The green scale was not observed as a pest on liiucs at that 
time. Since 1905, however, the last-mentioned insect has 
appeared in several places and threatened to become a ])est, 
but has subsided almost in every iustanc’e without ircatm(‘nt. 

During the outbreak in Dominica in 19(12-8, spraying 
operations were carried out on several estates, and on em’tain 
of these a limited amount of spraying was done in tlio follow¬ 
ing season. Many estates did no spraying even when tln^ 
trees were in a seemingly ho[)oless eondition, but it is to be 
recorded, that on the niajority of these estates, most of tlie 
trees recovered. A few died, and in many a greater or smaller 
portion of the top died out. 

In certain districts of the island, however, there seems to 
be no doubt that spraying was mo-t bemdicial, and on (*ertain 
estates where energetic measures were adopted, not only were 
many trees saved that w’ould otherwise have died, but the 
normal yield was restored in a much shorter time than ^vould 
otherwise have been the case. 

Since 1903-4, practically no spraying has been done in 
Dominica, and there has been no serious outbreak of scale 
insects in that island during the period. The natural enemies 
of the scale insects have maintained a fairly satisfactory 
control, without much assistance; tJiis may bn due to the 
more favourable climatic conditions of more rainfall and 
higher percentage of humidity, which exist in Dominica. 

Natural enemies of scale insects have been known to occur 
in Montserrat, but when left to themselves they have uot 
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maintainefi such a rej?nlar control as in Dominica. By the use 
of Bengal beans, however, a natural control, that is a control 
without the use of insecticides, is brought about. 

The story of the use of Bengal beans in Montserrat in 
connexion with the scale in.sects on limes has been told in the 
Agrkulfural News (see Vol. VIII, p. 154) and also in this 
volume of the West Indian BuUeiin* (see p. 1). Badly 
infested trees are covered by a growth of beans which are 
planted in May or June and cutlas.sed the following February 
or March, the mass of vines on the top of the trees being left 
undisturbed. 

The results of this treatment are tJie almost complete 
disappearance of the scales and a greatly increased vigour of 
the trees. It is not possible to state exactly at present in 
what way the favourable conditions are brought about, but 
the following seem to be important factors : {a) The covering 

of bean vines protects the ti‘ec from tlie wind, producing a 
quiet atmosphere in which minute parasitic hymenoptera have 
an excellent opportunity to live and eJTect the ))arasitism of 
the scales, (h) The enclo.sed space is also likely to be more inoisr, 
owing to the ])resenco of the transpiration vapour from the 
leaves of the limes which are retained under the beaii^, instead 
of being immediately dissipated by wind and sun. This damp 
condition should be favourable to the develoiiment of the para¬ 
sitic fungi which live and develop at vUe exp<‘nse of the scalo.'^. 
(c) The limes being protected from the sun and wiml 
experience a period of partial rest, resulting from the reduced 
transpiration and the slower processes of photo-synthesis and 
growth, (d) Still another factor which is strongly suggested 
by the results obtained .so far on plots 1 and 2, is the effect of 
the rest which the soil experiences during the year that the 
beans are growing. The .soil is not disturbed, there is abundant 
shelter for insects, and the fine surface roots of the limes are 
not subjected to any injury from tillage operation^. 

On the other hand, there is the possibility that Bengal 
beans may be injurious to the trees by developing too heavy 
a cover in wet seasons, or on heavy, wet lands, indications of 
this effect having already been observed. This will probably 
be overcome by thinning out the bean cover during the wet 
.season by cutla.ssing a portion or all of the vinos, at any time 
when evidences of injury to the limes are noticed. 

Pigeon peas {Cajanus indicus) have been grown in lime 
fields for the purpose of producing soil cover and a green 
dressing, but the effect of this crop while growing is to dry 
the soil to such an extent that the practice has been abandoned. 
Cotton also has been grown in fields of newly planted limes, 
with the idea that the additional tillage would be beneficial to 
the limes, but the results have shown that, although one crop 
of cotton has not been injurious, it has not been of much benefit 
to the limes, while the growing of two crops of cotton in 


* Agricultural Vol. VHI, p. I.-jL Tho control of Scale Insects in 

the We.sb Indies by means of Fungoid Parasites. F W. South, West Indian 
BnHetin, Vol. XI,* p. 1. 
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snccOi^sive seasons has liad a bad effect on the yoiuiK limes, 
which it has been extremely dillicnlt to overcome, so that this 
practice has also been discontinued. 

8l MMARV. 

The results obtained from the cultivation plots in Mont¬ 
serrat over a period of three years indicate that clean 
(‘ultivation and frequent tillage produce vigorous growth, and 
lieavy early bearing. This, howevei-, is offset by the severe 
attacks of scale insects. The other plots arc :nucii alike in tlic 
condition of the trees, and in the yields. 

Tlie effect indicated by plot 2, that clean cultivation is 
followed by attacks of scales, seems to he confirmed by the 
condition (d the spineless limes at the Botanic Station, and of 
the abandoned trees at Hichmond. This, however, does not 
agree with the i)teYiously accepted opinion that good, thorough 
cultivation produces a strong tiee cat>able of witJistanding 
scale insect attacks, 

Tlie icsults also seem to point to a relation between an 
undisturbed soil cover and the presence of natural enemi(»s, 
vnd they raise the (piestion of the possihhi relation between 
this method of cultivation and the t)rovalenco of root disease. 

It at)pears that the climatic conditions in Dominica are 
more favourabh? to the natural enemies of tlio scales than in 
Montserrat, although the.*-!* are i)resent and <*a|)al)le of exorcis¬ 
ing a control over the's(*ales, with a little assistance. 

1die princii)al scale ins(a*t pests of limes are the pnrj)le, 
white aiul green scales. Under tlu* common name green seal(‘, 
reference' has been made* to both lAVunimn riridc and 
L. hesperilium, because it is only since 1905 that L. vividv has 
been actually known to occur in the Lesser Antilh's. 

Tlie natural enemies of the.se insects are of two kinds; 
insects and fungi. The principal insect (‘lumiics of scab's an* 
the lady-birds, j)iirasitic hyinenoptera, and j)ai*asiti(* fungi. 
Of the lady-birds, species of ScfimnuH and Pent ilia arc esjiecially 
Useful. (Jjjclojiedd mngninca mavulaia feed i)rin- 

cipally on plant lice (Aphidae), and ar^^ not to be counted as of 
much value in the conti'ol of scales, although they are often 
found on limes. 

The purple .scale is abundantly parasitized by at least one 
species of minute h 3 anenoj)tera, and the })urplc, white and 
grc'en scales are all attacked by fungi, id which there aic at 
least four useful s])ecies in the West Indies : the red-headed 
fungus, the black fungus, the shield scale fungus and the white- 
headed fungus, the firs t*^three of which are known to occur in 
Montserrat. 
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THE PLANTING OP FRUIT TREES. 

In tho Agricultural Neivs, Vol. VIII, p. 101, particulars 
were given of experiments conducted at Woburn, in the 
planting of fruit trees. These were taken from a review of the 
full account of the experiments contained in the Ninth Report 
of the Wobu'i^n Experimental Fruit Farniy by the Duke of 
Bedford, K.G., F.R.S., and Spencer U. Pickering, M. A.., F.R.S,, 
which appeared in Nature of February 25, 1909. This goes to 
show that under certain conditions, at any rate in countries 
possessing a temperate climate, the orthodox, careful method 
of planting trees may be replaced, with advantage, by one in 
which no precautions are taken to prevent the roots from 
becoming injured, while after the tree has been put in, the soil 
is tightly rammed in around and above them. Fuller infor* 
mation is contained in an article in the Agricultural Newst 
Vol. IX, No. 217. 

Suggestions were made for experiments similar to those 
conducted at Woburn to be carried out at several of the 
Stations in the West Indies. At some of these, the trials are 
still in train, while in Dominica, Montserrat, Antigua and 
St. Kitts, they have reached a suniciently advanced stage for 
preliminary reports to be made upon them. These have been 
furnished by the Assistant Curator, Dominica (Mr. G. A. Jones), 
the Curator, Mont^eiTat (Mr. VV. Rol .-.on), the Curator, Antigua 
(Mr. T. Jackson), and the Agricultural Superintendent, 
St. Kitts (Mr. h\ R. Sliepherd;, and are summarized here in 
what follows, hi St. Vincent, experiments were undertaken 
with limes, but attacks by scah^ insects have prevented them 
from being brought to a usefid conclusion. The report from 
Dominica was accompanied by photographs illustrative of the 
state of some of the trees, and these are re])roduced in the 
accompanying plate. 

The Woburn report, to which reference has been made, 
shows that tho trees used in the experiments were planted 
in the following ways, among others : A, carefully planted ; 
B, carefully planted and rammed; C, carelessly planted, with 
heavily pruned roots, and rammed; D, carelessly planted, with 
heavily pruned roots, but not rammed; E, carelessly planted 
and rammed. The following summary will show that, in 
Dominica, methods A and B; in Montserrat, Antigua and 
St. Kitts, methods A, B, C, 1) and K, were employed. An 
explanation of the term ‘ rammed * is given in the Woburn 
report, as follows: ‘ The earth was rammed with a heavy 
rammer till the whole was thoroughly puddled, and shook like 
a jelly at each stroke. As one of our critics said, it is planting 
trees gate-post fashion, and we cannot improve on his graphic 
description of the process.’ 

Consultation of the Woburn report (pp. 28-30) will make 
it evident that, for the greater part, the trials will have to be 
continued for one or more additional seasons before definite 
results can be obtained. This is because of the existence of 
the ‘preliminary period of decreased growth ’, in the rammed 
trees, which apparently exists on account of the fact that the 
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rammed tree cannot coninicnce to make even reasonable growth 
until the drain on the store of nonrishiuent in the stem eausod 
by the development of new roots cease'', and the latter begin 
to function in a normal manner. 

Domixr a. 

Six plants of each of the following were i)lanted : sour 
oranges, mangos, cacao, lime'', anil (’astilloa rubber. Tlmse 
were planted in rows 10 feet apart, and e feet between neigh* 
boiiriug plants. 

The first, third and fifth plant‘> were planted in the 
orthodox way ; good, w^ide holes were prepared, the roots weW 
spread out and filled round with good, line ^oil. 

The second, fourth an<l '>i>wth plaut'^ lu eacdi row were 
planted in narrow holes, iust suflieient to aeeonunodate the 
roots without spreading, and the plants raunned like posts. 

Care was taken to '*elect plants of e(pial si/.e and vigour in 
each case. 

The following are the results: 

rfOiTR ORANCiK. The six trees aie alive. Tlii' ibneii'iiee 
between the two sets of trees is, hoivevci, \eiy ni iikcd, and is 
best sliowm by photogiajilis of tyiacal [ilants. 

MAN(iO. Of the six trees planted, tht‘ thiee tiiat were 
carefully planted an* giowing well: two of tlu' i amined trees 
are alive and one is dead. Photogi-aplis show’ tin* cliief 
differences 

c'ACAO. All tin* tr(*c*s are siinciing fiom want of shade*, 
The three tre€*.s prop(*rly ])laiited aie alive*, but only oin* of tin* 
three rammed trees survived. 

MMKH. Five of tin* six trees plantisi aie «ilivi* Oni* of the 
trees carefully planted died. Here, again, con''idciabI(*dilf(3rencc 
between the two ways of [Wanting is shown : though it is not 
quite 'O marked as in less hardy ti ees. 

RTBUFIR. One tiee of the caicfnlly ))lanl(‘d method and oin* 
of the rammed method failed There is (piite a distinct 
difference between tlie tree> remaining, in f.ivonr of the 
carefully planted method. This is cleaily rcpicscntcd in the 
photograph. 

As has been stated, this lojKirt * as sent with photographs 
from wdiich the illustrations in the accompan.v ing plates were 
prepared. In reproducing tliese, care has been taken that the 
trdes which have to bo compared sliall appeal »)n as nearly die 
same scale as possible. The trees were plaiil(‘il on June 18, 
1901), and the photographs w*ere taken on February Jf, 1910. 

Mom.serka r. 

Thirty lime trees were transplanted at tlie (irove Botanic 
Station, by two different methods, and .i sci’ies of five plots, 
each consisting of fourteen trees and transplanted by the 
different methods outlined, were laid out at Kiberton. 

Th^ trees transplanted in Grove Station were eight-months- 
old limes. Fifteen plants were carefully transplanted, i.c., the 
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plants were taken out with as much soil as possible adhering 
to the roots and planted in the holes in the ordinary way. 
The remaining fifteen trees were dug out withput any care, 
the roots somewhat scarified, and on being planted w^ wdl 
rammed. This was done on July 8, last. The trees carefully 
transplanted have all along shown themselves to be more 
healthy, regular and vigorous, and the following measurements, 
made on June 18, 1010, show the relative size of the trees 
The soil at Grove is light and sandy in character 
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The five plot<» laid out at Elberton and planted or Anjjfiist 
12,190Q,eaeh consisting of fourteen trees, are as follows; 

A. Trees carefully planted according to accepted pra(‘tice. 

B. Trees carefully planted (i.e. roots slightly pruned and 

carefully arranged in the hole in tlie usual manner) 
and the earth rammed hard for a distance of 1 foot 
round the trees, subseciuent to planting. 

C. Trees carelessly planted (i.e. roots heavily pruned 

before planting, and plants inserted in hole without 
any care) and the earth rammed Imrd for a distance 
of 1 foot round the plant, aftcn* planting. 

n. Trees carelessly planted as in C, but not rammed. 

E. Trees carelessly planted. Roots not pruned, and in¬ 
serted in the hole without care, and the earth round 
the plant rammed for a distance of I foot. 

The soil at Elberton is a stiff (day. For some months 
following the date f)f transplanting, the trees of A looked 
greener and a little more vigorous than those of the other 
plots At the preseet time, H ap})oars to be slightly in 
advance of tlie others, though the differenee is very slight. No 
measurements have been made as yet. 

Antigc^a. 

On August 11, IDOll, a number of plants of the bay tree 
(PimenUt aeria)^ lime {(Hirm nmficu^ var. ndda) aiid orange 
(CUrus A livantium) were transplanted fro?ii positions in which 
they uere growing and replanted with a view of testing tin* 
effect of ^ario^« metliods of planting on the suh^'ecfiient grow^th 
of the trees. The live methods tried were the same as tliose 
that have been described for Montserrat. 

UAV THKEH. The trees used for this experiment consisted 
of plants about three and a half y(»ars old, and plants sixteen 
months old. The older plants had o(*cupieil tlic' position in 
which they were growing, pre\h)us to the time of lemoving for 
the experiment in cpiestion, for a period of about eigliteen 
months; the younger for about six. 

For the A method of planting, four of the older and five 
of the younger trees Avere planted. With these there was no 
appreciable difference in the appearance of either of the t\» o 
lots for any period after planting. Nor was then* any markerl 
contrast in the ability of them to form new growth. 

None of the plants lost foliage to any great extent during 
the first f« w weeks after transpl Miting, and their general 
appearance for the peiiml under review was healthy. 

The amount of new growth made by these fiees, teji 
months after planting, was for the four large ones, 17,11, 9 and 
2i ineheh, being an average increase in growdli of 9‘9 inches per 
tree. 
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With the younger plants, the growth was far in excess 
of that made by the above, being 24, 22, 21, 18, and 16 inches, 
or an approximate growth per tree of 20 inches. 

In the B, C, D and E methods of planting, the results 
obtained were very different from the above. 

In B, the same number of each kind of tree was used as in ' 
A, Of the older trees, the growth made by one since planting 
was 5 inches; one has made new growth to the length of 
from \ to J-inch; and two are dead. Of tlie younger trees, three 
of the five planted died, the gruwtli made by the other two 
since being 12 inches and 3i inches. All the older trees in 
C died. 

The results given in D were also unsatisfactory. Of the 
older trees, one made 3 inches growth, one made no growth, 
and the other died. Of the younger, of which there were five, 
all, with the exception of one, which is merely alive, are 
dead. 

In E, three of the older trees were used and six of the 
younger ones. Of these one has made inches of growth, one 
has made no growth at all and three are dead. 

LIMB. At the time of planting trees foi* these experiments, 
only four lime trees suitable for this purpose were available. 
In consequence of this, the method A was not ad()})ted. 

In C and E, both plants <lied. 

In B and I), each of the plants died from the top and threw 
up young shoots, which in the former method obtained a height 
of 1 foot 11 inches, and iivthe latter 1 foot 4 inches. 

OKANGK. The tiees used for tliese experiments were 
three years old. Four were employed in each of the A, B, C, I) 
methods of planting and five for E. The average height of these 
trees was 3 feet. 

In A, three trees died outright; one died from the top, but 
made growth from the base, the length of which is SJ inches. 

In B, all the trees with the exception of one, lived. Of 
these two withered from the top, but made growth from the base, 
the length of which is 22 and 16?> inches. The remaining tree 
made no growth at all. 

In C, three died ; the remaining one has made growth from 
the base, the length of which is 6 inches. 

In D, two plants died, and two made growth from the base, 
the lengths being 12 and 16 inches. 

In E, three of the trees died, one gained 14 inches and the 
other inches in height. 

The soil on the plots on which these experiments were 
conducted is heavy, and poor in organic matter, and plants 
grown thereon quickly feel the effects of drought 
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St. Kitts. 

LIMBS. Trees of about two years old were planted in 
rows of live trees each, in the order and manner detailed in 
the experiments given above, twtmtydivt* trees being used. 
They were planted on Augn^^t 1(5, and were all watereil for 
a few days until some rain tell, when all were left alike. 

It was some time before it <*ould be seen if any would 
survive, but eventually all started to grow, and the only 
attention given them was to keep them eh‘an id' weeds. 

When the dry weather set in. many of tliem died ofl’, and 
at the ])ie^ent time only six an* gionnig as follows : 


E.xperiment 

A 

2 trees in good eoiiditit^n. 


B 

2 trt‘t*s in gootl eondition. 

,, 

C 

All dead. 


1) 

1 tiet* in fair eoiidititin. 


K 

1 tiet* in })ooi' eondition. 


Kven tlu* best of these* trees ha\e not madi* any piogress 
in growth, bc*ing about the saint* height as w hi*n put in 
Tile weather for (ht* past sev(‘n inontlis ha** been t‘\e'*ptionalIy 
nry. 

ft is not eonsid(*ied by Mr. Sh<*jdu*id tliat these (experiments 
are V(*ry saiisfatdoi y, and it is int(‘iKhd, on tlie advent of w(*f 
w'eatlier, to ^tart otliei*- on (he samt* lines, both in vSt. lvi(ts, and 
if possihlte, in Xevis. 

A broad, gem‘i'al suiiiinarv of (h(‘se (*xp(‘i imt*nts apptxirs 
to he that, in the east* of J)oininit*a and Montst*! rat, unorthodox 
])lantinv has i(*'^iiltt*d in a thei(*as(* o( iht* ratt* of growth, 
as might be expt*et(‘(l, though it still n mains to be set*!! if this 
i*> permanent: whilt* tin* i(‘j) 0 !ts fiom \ntigna and St. Kitts 
indieatt* that drought has inteif(‘i(*d with tin* olitaining of 
results under noimal eondition*^, so that Iht* trials, so fai*. Irivt* 
b(»en iiiisatisfatdory. 
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REPORT ON A VISIT TO THE QUANIOA 
CENTRAL SUGAR FACTORY, 

PORTO RICO. 

BY j. R. BOVBLL, i.s.o, P.C.8, F.ii.s., Superintendent of 
Agriculture, Barbados; and h. a» liOVELL, Barbados, 

Guanica Central Factory, which is the property of the 
South Porto Rico Sugar Company, is situated on the southern 
side of that island, and its operations extend from Mayagnez, on 
the western side, to Amelia, an estate about 10 miles east of 
Ponce, on the eastern side, that i«, a distance of about 80 miles. 
The factory is near the middle of the district, being 40 miles from 
Mayaguez and 40 miles from Amelia. The canes are taken to 
the factory mainly by the American Railway Company's line; 
in addi bion, the South Porto Rico Sugar Company possesses about 
18 miles of a similar gauge (I metre) to that of the American 
Railway Company. 

On each estate aie loading stations at which the canes are 
weighed ; they are taken to the loading stations by trucks di’awn 
by oxen, running on permanent and i)ortable tram lines, and 
by ox carts. Each cane waggon holds from 15 to 18 tons of 
clean canes, and is divided into two compartments. During the 
day and night, Sunday included when necessary, these waggons 
are collected and taken to the factory by the railway engines. 
On the funnels of these engines, a special form of mushroom¬ 
shaped spark-arrester is attached, to pi event the ignition by 
S|3arks of the fields of sugar-canes along the line. Some of these 
engines take to the factory at one time as many as 150 tons of 
cane. At the factory, a small locomotive is kept for removing 
the empty waggons and putting filled ones into their places. 

In addition to a number of estates belonging to the company 
and leased by it, from which something like 1,000 acres 
will be cropped this year, canes are purchased from independent 
growers, known as Colonos, or, ;is tJiey would be termed in the 
British West Indian Islands, cane farmers. These colonos, 
as well as tJie estates wliich are worked separately from 
the factory, are credited with from 5^ to 0 per cent, of the 
weight of the sugar extra(»ted fro'ii the canes, according to 
the quality of the juice, and paid for on its value in the New 
York market at the time of its manufacture. 

The waggons containing the canes are drawn one at a time 
into the mill house by a cable attached to a drum of an electric 
winch. Chains suspended from a strong beam are passed along 
the inside of the waggons, across* the bottoms under the canes 
and hitched at the side. The canes are then hoisted by an 
electric winch, at taehed to a travelling crane suspended over the 
waggon. While it is thus suspendc<l, the weight of each half 
car-load is recorded automatically on a ticket inserted into 
a slot in the weighing machine. The crane is then run over 
a hopper, and discharged by means of a lever which liberates 
the hitches in the chains. Along one side of the hopper, au 
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elevator, having curved iron ro<ls on it, takes the canes to the 
crusher before the mill. There are four of these mills, and for 
the purpose of keeping an accunitc account of their work, 
extraction, etc., they are designated A, B, C, and 1). A is 
a Fulton Ironworks Cora, 78-ineh by 84-inch, twelve-roller mill, 
with crusher. B is a 72-inch by 87-inch six-roller mill, with 
crusher ; this was not in operation at the time of the visit, as it 
is only usetl when more canes are received than the three 
other mills can crush. C is an 81-inch by 81-inch twelve-roller 
mill, with crusher, and I) is a duplicate of A, that is, a Fulton 
Ironworks Cora, 7S-inch by Sl-incli twehc-roller mill, with 
crusher. All the mills have hydraulic prcssui*e, acting on the 
top rollers. Water is used for maceration before the feed rollers 
of the second, third, and fourth mills, ami amounts, on the 
average, to 20 per cent, of the weight of the juice. 

The extraction of the juice in the canes, under these 
conditions, w’hen the six-roller mill was not in use, was from 81 
to 80 per cent, of the weight of the canes. The mixed juice 
from the mills passes through what is (*alled a double-decked 
strainer. Along the surface of each strainer a scrapen* elevator 
runs, removing the particles of fine megass, etc., and dumping 
them on the megass between tbe secoml and third mills. From 
the end of the strainer, the juice is sent by a bucket elevator to 
eight weighing tanks, which are 0 feet in diameter and contain, 
on the average, alxjut 1,000 Ib. of juice. In order that an acenrate 
cheek may be kept on the results of the crushing of the mills, the 
tanks are filled with wafer and weiglicd daily, so as to ascertain 
that the scales are re<*ording eorrc(*tly. The cam* scales are also 
checked every day by means of an unused mill roller of known 
weight, which is kei)t on a truck, so that it may he run beneath 
each scale and weighed. Analyses are being made continually, 
and every morning the head of c^ach deparlimuit makes a return 
to the genera! manager of the result of the previous twf3nty-fonr 
hours’ working, so that, at the beginning of each day, that ollicer 
has in his possession the weight of the canes, the weight of the 
juice and the average analyses of tlie juice and megass made 
every four hours for the past twenty-hair hours; he can therefore 
see at a glance whether the mills are extiaetiug the highest 
possible qnaiiity of juice from the canes, ami is in possession of 
other useful information necessary to the firriN ision of complete 
control. 

Towards the end of the last rouping season, as an ex[)eri- 
ment, the megass from one of the twelve-roller mills was 
macerated and passed through the last three rollers of the 
adjoining mill, and an extra 2 per cent, on the weight of the * me, 
in juice, was obtained. In consecpience of this, the company, 
which has recently purchased the Fortuna fm^tory, is at present 
installing there a fifteen-roller mill, with crusher. It may ho 
mentioned here that, at Fortuna factory, the Naudet procc^ss had 
been in use, but at the time of our ^ isit the machinery for this 
was being discarded so as to make room for the ortlinai y multiple 
mills. 

From the weighing tanks, the mixed juice is pumped to the 
liming tanks. On its way to these, milk of lime is run in at the 
rate of 1 h. of lime to a ton of canes, and by means of a small 
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tmmp a stream of the limed juice })a8ses in an open gutter in 
front of an operator, Avho, with a solution of phenolphthalein, 
contained in a large glass leceiver, ascertains whether the juice 
is sufliciently limed, by dropping a small quantity of the 
indicator into the limed juice, as it passes before him. In the 
event of the juice needing more lime, by opening a cock, he 
increases the (piantity, and if he finds it is too great, by 
])artially closing the cock, decreases it. After tlie juice is limed, 
it passes to Deming horizontal superheaters, kc‘ptat220" K.,and 
is run from these into absorbers, where the gases and air 
occluded in the juice escape through a pipe inserted in the top 
of the vessel. These hot gases are used for heating the juice 
that comes from the filter presses. 

From the eliminators, the juice passes to six Deming separa¬ 
tors. These are cylindrical vessels,cone>shaped at the basal end; 
fourj)f them have a capacity of 12,000 gallons, and two of 10,000 
gallons, each. The settlings from these se[)aratoi s are drawn off 
every twenty minutes, and run into tanks, where by means of 
cocks at various heights along the sides of the tanks, the clear 
juice is withdrawn. The resulue is run into s(‘parate tanks, and 
after 50 per cent, of water is added,is thoroughly mixed,steamed, 
andpassedthrougha range of thirty-four filter presses. The clear 
juice from the Deming st*])arators is sent to llic Lillie quadruple 
eva[)orators, of which there are tliree, capable of evaporating 
40,000 gallons of mixed juice each, to syrup of 28 to 80 
Beaume, in twenty-foui* hours. In add’^ion to the Lillie 
evaporators, there has been recently installed a Kestncr 
climbing film evaporator, but at the time of the a isit this 
was not in oi/eration. 

From the evaporators, the juice is pumped iiito tanka, 
whence it is drawn by the vacuum pans, of which there are six, 
two 12i feet in diameter and four 12 feet iti diameter. Fach paii 
contains, when fully charged with maasecuite, sullicient to yield 
about 27 tons of dried sugar i)er .stiikc. The massecuite from 
the pans is discharged pito the cry.stallizera and allowed to 
remain for fi\ e hours ; it is then run into piig mills and on to the 
electrieally diiven centrifugals, of which there arc thirty-three. 
These run at the rate of 1,000 revolutions per minute. The 
molasses from the first sugar is reboiled ; this is done by first 
graining the pan with synq) and then the molasses, wliich has 
been diluted with hot water to 80'^ Beaume, is taken into the pan 
as required. If possible, this is boiled eight hours and then 
discharged into crystallizers, where it remains for about six days. 

The crystallizers arc circular vessels, 19J feet loug by 9 feet 
in diameter ; insiile of them there are revolving fans; they are 
jacketed for steam or cold W'ater. It is estimateil that 10 feet of 
crystallizer space is suflicient per ton of cane crushed per day. 
As the sugar leaves the crystallizers, itks mixed, by means of an 
Archimedean screw conveyer, with the first sugars, and taken 
by a bucket elevator to a receiver, whence it is run into bags 
resting on small platform .‘^cales, weighed, sewn up, and taken 
to an elevator which conveys it to the sugar store, whence it is 
shipped direct to vessels, by means of a tram line of about 300 
yards. 
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The mixed sugars have an average polarization of 90“, 
the first sugar being 97“ and the molasses sugars 94“. The 
molasses from the second sugais, of which there remains about 
65 gallons per ton of sugar, is pumped into large tanks and 
taken by tank steamers to the United Slates for the purpose 
of making wliiskey. The purity of the i*esidual molasses is 
about 28 per cent. 

With regard to the land supplying canes to the factory, 
at present there are something like 11,000 acres of canes grown 
by the South Porto Hico Sugar Company on its own account, 
in addition to the canes obtained from a large number of colonos. 
On most estates, there is an admirable system (>f irrigation. 
At some of the pumping stations, gasolene engines are used for 
the motive power ; at others, particularly those in the 
neighbourhood of the factory, the pumps are operated by 
electricity ; this is generated at the sugar factory and 
conveyed by cables to the various stations. Where there 
is not suflicient I'ainfall, an effort is made to supply each 
acre of canes with 50,000 gallons of water every ten days. 

The land is almost in every instance either i)!'epared by 
steam, or bullock-drawn, ploughs. Where the steam ploughs 
are to be used, as soon as the canes arc? cut, the fallen leaves 
are burnt and the land is immediately ploughed, harrowed, and 
then, by means of double mould-board ploughs, furrowed. 
The canes are planted in the bottoms of the furrows about 2 
feet 6 inches apart, tlie enttiugs being similar to those used in 
Barbados ; the* water, whc're they are irrigated, is tlien rim 
alcmg the furrcAvs. As soon as tlie young canes are about 18 
inches to 2 feet high, chemical fertilizers are strewn on the two 
sides of the clumps, and a small plough drawn by a mule is 
used to throw some of the soil from the banks on to the stools. 
Until the canes are loo advanced to prevent their use, 
cultivators are workeil on the banks, in order to kec^i? the fields, 
as far as possible, free from wc‘ed'-*. 
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MANURIAL EXPERIMENTS WITH COTTON 
IN THE LEEWARD ISLANDS. 

HY n. A. TBMPANY, H.Sc. (Loncl.), F.I.C., 

Governuieiit Chemist and Superintendent of Agriculture 
for the Leeward Islands. 

The position which the industry of growing Sea Island 
cotton has attained in the Leeward Islands during the past 
eight years renders experimental investigations into the best 
method of liandling the crop from the point of view of 
Agricultural treatment of considerable importance. 

Manurial experiments with cotton iiave been carried out 
in the Leeward Islands since and the results have been 

published from time to time in the West Indian BidMin 
(Vol. VI, p. 247 ; \^ol. YU, p. 28.‘I: and Vol. X, p. 2()U). 

In thj following, an account is given of further investiga¬ 
tions on similar lines carried out during the past season. 

The experiments were carried out in triplicate at the 
experiment Station at La Cucrite. St. Kitts, under the 
supervision of Mr. F. H. Sliepherd, Agricidtural Superintendent, 
and on Dagenham estate, Montserrat, under the supervision of 
Mr. W. Hobson, Curator of the Hotanic Station 

The manui'cs applied, the yields obtained in each series, 
and the average leturn from each experiment are given in 
Table 1. 

It is cojiveniei.t, lirst <d‘ all, to review generally the results 
obtained, and afttn*wards to consider in sonic detail the yields 
from the dilferent experiments. 

Dealing with the results as a whole, it is seen that, in the 
case of all the series of experiments, with the exception of 
series III at La (Jucrite, St. Kitts, the application of manures 
has in many inslMiices resulted in apiireciable increases in 
yield. Series III at La Cuerite was planted at a later date than 
series 1 and II; the effect of the late planting in the third series 
has been generally to lower the yields, and the check 
experienced has lesulted in nullifying to a large extent the 
effect of the manures. Consecpiently, in addition to the 
average results for all the experiments, the average has been 
calculated excluding the results fro?n series III at La Guerite, 
and those together with the differences on the average of the 
no-manure plots ai e given in the last two columns of Table I. 

Examining these results we find that, out of the fiist 
30 plots, 15 have given increases in yield above the no-raanure 
plot exceeding 100 lb. of seed-cotton per acre, as a result of the 
application of manure. These are Nos. 2, 4, 6, 8, 10, 11, 12, 13, 
16, 18, 19, 23, 27, 28 and 29. 

Tlie largest increase is recorded from plot 18. where one 
of 311 lb. of seed-cotton per acre was obtained from the 
application of 30 lb. of sulphate of ammonia, 30 ib. of sulphate 
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of potash an(i 10 h. of huperpliospluite. It ih notewoithy that 
in the ca^o of all the plots whieh lia\e ^ixen iaeiviisevS t)f more 
than 100 11). of seecl-eottou per acre, nilro^t^noiH manures in somo 
form Imve been applied to the plants. 

When the results fnnu the indi\idnal stations are eonsid- 
ered, espeeial interest attaches to tlio'-e olitained from the plots 
at the experiment station at ha (hnaite, St. Kitts. Th<‘se 
experiments have been repeated foi six eonseiaitive yeais, and 
in each year in each series the same mannr(*s have been a')plied 
to the same plots. h\)r the suj)ei \ ision ot‘1 1 ese ex))ei iments, 
Mr. Shepherd has been responsible thioii^hout. 

The aeeunmlated lesulls of the threi^fold r(»j)etition under 
the conditions eihnl al>ove ovm* a ^‘onsider.iblr term of years 
constitute by themselv(‘s an investigation oi much intends! and 
importance into the agricultural ietpiirements of cotton under 
the conditions obtaining in St. Kitts. 

As has been stateil alu'ady, it is not customary to plant all 
three series sintultaneously but atdilTertait times, in oidm* to 
obtain information as to th(‘ most suitabh* season foi planting 
cotton, Series 1 has always been j)lante(i (‘aili(‘st, uhih' series 
111 has been tlie last ('stablisbed ; tln^ lesidts from these* 
experiments have eonelusively pro\ed that, a^ far as tin* 
conditions in St. Kitts are eon(*ei‘ned, late* i)lanting gives 
de(*reased yields. Kefeience to the t'aili(*r pnblishe'd results 
referred to above* will i(‘nde‘r this pe^nt abundantly elt*a!*, foi* 
tlie yiehls from the* plot^ in serie*s III ha\e e()nsist(‘ntly beH‘n 
lower than those from si*rit*s I and II planted during the* 
earlier memths. As a residt, It e‘an be laid elow n w ith some* 
eoiifidenee that, in l()<*aliii(‘s in St. Kitts w he'i i* the* e()nditie)ns 
approximate to those obtaining at the Ka (himite* expei iment 
station, it is esst‘ntial, under average (*oiiditions ol rainfall, 
that cotton sliould be planteel not late*!* than .Inly, in orde*!* to 
eibtain the best result--. 

Tinning to the results obtaiiie'd lor tin* api)lieatie)n 
e)f manures, anel examining th<*se fioin those* scis ofe*xpe‘ii- 
ments eairied out eliuing the past smi^on, one linds tliat, in the* 
ease ot the thu*e plots in sene^ I and 11, in many installers 
notable increases of yie'lel have* folIowa‘d tin* *ipplieation of Jie 
manures; this Iiowe ve*i' doe*s not apply to seaie's III. but as was 
slated above*, the* unfavourable e-onditioiis it*sulting tremi the 
latter planting have piobably preveaited the* m.iinire's fremi 
exercising theii full etlVct 

The chief incre^asc -1 of >if*lds, in tin* liist oO pl(ds, liavo bee*n 
reH*oreled from the tollowing phds: Sn. i. Kif. (>, Xe/. S, No. 10, 
No. 11, No. 13. No. 10. No. IS, No. 10, No. 23, No. Ii7, No. 2S, No. 20 
These re.sults do not shejw any \ *iy stiiking eJiaraeteristies 
eexcept that in all these cas(*s wheit 'iitrogc*nous manures have 
been added, in no e-ase* ha*- a[)plieatie)n of manures without 
nitrogen prodne*ed a profitable ineie‘ase in eitlier serie^.- 1 and If. 

The most striking feature in the La (tucritc scries of 
experiments, however, is that the piesent season is tlie first 
during the wlirle jieriod over whieh tin* e\i)(*iiments liave been 
conducted that apiilication of manures has [noduced marked 
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increas^M of yield over that from the no-iiianure plot. This is 
well shown in Table II, in which are given the average returns 
from series I and II*, over the whole six years during which 
the experiments have been carried on; examination of this 
table reveals the fact that with one single exception, applica¬ 
tions of manures have nut yielded appreciable increases. The 
single exception is in tlie ease of plot 11, in which 201b. of 
nitrogen as nitrate of soda has yielded an increase, on the 
average, of I80fi). of seed-cotton. Assuming the value of lint 
to be Is*. (Id., [)er U)., the cost of nitrate of soda to be £13 
per ton, its nitrogen content to be 15 per cent., and the yield of 
lint to be 25 per cent., this aiiplication has yielded a profit of 
31.s, M. How much weight should be attached to these 
results is not clear, for in the case of ex])eriment No. 12, in 
,\liich nitrate of soda alone was applied, at the rate of 30 Bj. 
per acre, the increa.se* of 3 deld experienc(‘d was lower than that 
in the case of plot 11. i 

A.-» a result, therefore*, of six years’ continuous work, in 
which the same manures ha\e been applied to the same plots, 
the following striking result is obtained: that, under the 
(‘onditions obtaining at the expeiimcnt station at Jjii (lucrite, 
St, Kitts, application of manure's to Sea Island cotton has with 
jjos^ibl,v oTie single excei)tion, nut only failed te) increase the 
yielei, but in many instances ha*' le*el to actual decreases. 

It may be* aelded tliat, piior te) the inception of the experi¬ 
ments, the land liad been planfe'ei in canes for many years, and 
that since tliis time* the.* plots liave leiceived no manures what- 
e*vci*, e'xccpt tlie)se applieel e*x})erimentall 3 ^: ncitlier have any 
given dicssings be‘en grown, iior has the soil been enriched in 
any way, by the addition of organic matter. 

I( we)ul(l a])pe*ar that, uneier the* conelitions e)f tlie exp(*ri- 
ment, in the past tlie natural jilant fooel reserves in the soil 
have) been sullicicnt to me*e*t the manurial reepiirements of the 
crop. As a result of this continuous cropping, it wemld seem 
that the ne)-mannrc plots are at last showing signs of exhaus¬ 
tion, and the future results of the experiments will be awaited 
with inte*rest. 

The ]>osition with regard te) the no-manure plot.s in the 
La Hu('*rite exi)ei*iments presents an investigation of conditions 
not parallel in experiments carrieel out in the other Presiden¬ 
cies siuee, on tlu'se i)k)ts, cejttoii has been grown continuously 
during a perie)el of six y(*ars without application of manure, 
and without snlfering ai)preciable diminution of yield, in 
conseepieiice. It is not possible, at present, te) say whether the 
cotton-growing soils in other islands of the Leeward Islands 


*'On ncc’onnt of the ill oirect le.sulting from late* planting, the retutn.s 
from series Til have not been included in the a\erage. 

I'fhe apiiaient diserepane> between the lesult.s in plots 11 and 12 may 
possibl} be explaim'd b^' the consideration that neither of the iuciviiscs is 
lawond the limits of a 10 peu* cent, expe'riment.il error, so that they do 
not give an\ indication that iimnuriiig has led to an increase of yield. 
iKd. VT.i.Z^.] 
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group would be able to prodnee (* 0110 !! ruder similar condition'^ 
for etpuil lengths of time, since il i'- only in the'ea^e of llu* 
La (liierite experiments that the (hita aii' a\ailable. 

The average ref^nlts for the e»itiie ‘-tM ie^* of expel innmt^, 
covering a period of six years and including individual t‘\peri- 
ments in St. Kitt^. Xevi-. Mont'^ei rat and Antigua ar(‘ givim in 
Table 111 ; they show that in no singh' m^taiua* aie apprei'iahle 
inerea'^es of yield tiaceabh' to th(‘ ap}>licalion of inanuM''^. Tlu‘ 
result gives no cau‘^l‘ for alieiinr, tne opinion laid down in 
the last repoi t laid dou n on tlu-e i^xpcuinum (ir(s7 hulum 
Hullvlin, Vol. X, p. 273). nanndy that umler coi ditioii'" obtain¬ 
ing in tht‘ Leeward NIands uiili ‘-oiU in moihu’atidy good 
tilth, th(' application of natural auvl aitilicial manures is 
unremunerative. 

It is not liowever suggestial that t he applicat ion of naluial 
manures and the growth of gieen ilres-^ings for thepnrpost* 
of the maintenanee of tilth a»*t‘ not from tinuMo t ime desiiabh‘, 
on tlie eontraiN, it i-^ belit*\ed tliat sueli pmiodie a]»pH- 
eations aie essenliid foi th(‘ suce(‘sshil eairymg on of all 
eultural optuatioiis. 
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IN pounds PKR A(^RR, 1909. 


La Guerite. 


I 

TI 

J 

III 

1,507 

1,495 

1,120 

1,600 

1,570 

1,116 

1,467 

1,620 

1,000 

1,920 

1,740 

1,400 

1,640 

1,300 

1,080 

1,647 

1,900 

950 

1,520 

1,470 

1,200 

1,747 

1,060 

1,190 

1,400 

I 1,550 

1,070 

1,710 

1,800 

880 

1,780 

1,696 

1,050 

1,000 

1,910 

900 

1,747 

1 660 

1,190 

1,040 

1,360 

1,080 

1,700 

1,290 

1,U0 


1,380 I 

1,440 

1,040 

1,720 

1,545 



1,103 1,298 

1,100 1,540 


1,139 1,347 

1,344 1,485 


1,323 1 1,351 



1,334 1,340 

1.210 1,272 ' 

1,320 1,351 

1,275 1,131 

1.211 1,300 

1,118 1,348 

1,120 1,310 

1,210 1,140 I 

1,203 1,521 

1,040 1,417 I 

1,283 1,375 1 



91 

1,512 

+ 122 

_ 

21 

1,397 

f 47 

4-218 


+ 107 

4 - 

30 

1 1,411 

1 + 51 

4 - 

108 

1 /.oo 

' +200 

\ 

25 

1,376 

11 

4-163 

1,581 

+ 191 


10 

1,3Shi 

6 

4 - 132 

1,045 

] 255 

4 - 

108 

1,557 

{ 167 

4 

55 

1,536 

^ +116 

h 

63 

1,384 

+ 191 

4 - 

29 

1,111 

f 51 

4 - 

13 

1,139 

+ 19 

4-117 

1,510 

1 fl50 

I 

57 

1,172 

1 } 82 

1 

191 

1,701 

4 311 

1 

20 

1,512 

4 152 

4 - 

21 

1,168 

f 78 

- 

50 

1,160 

+ 70 


29 

1,111 

+ 51 


109 

1,578 

4 188 


22 

1,413 

4 23 

1 

4 * 

26 

! 1,488 

+ 98 


0 

1 1,455 

+ 65 

4 

118 

1,55 1 

+ 161 

4-199 

1,678 

+ 288 

4 

95 

1,516 

1 +156 

4 * 

53 

1,487 

1 

' 1 97 


102 

1 

1 1,325 

- 65 

- 

60 

1,390 


4 

00 

' 1,660 1 

^270 

4 - 

20 

1,503 

f 1)3 

4 - 165 

1,765 

+ 375 

_ 

20 ! 

1,500 

+ ll(> 

+ 

53 1 

1,652 

+ 262 

- 

53 1 

1,573 

hl83 
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TABLE III. Ait Statio\<^ 
Manures and mmds in poinds vhw v( id 
Mi an oi sn //aos plots 
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THE ROOT DEVELOPMENT OP COTTON PLANTS 
IN DIFFERENT SOILS. 

UY H. A. TKMPANY, J{fcV. (Loiul.), fM.C., F.C.S., 

(government Chemist and SuiM'rintendent oJ^ Agi*icultnre for 
the* Leeward Islands. 

The residts obtained from the oxpei inumts in the manuring 
of cotton prompted the eiupiiry as to wh<*ther any relationship 
was traceable between the root development of cotton plants 
and the character of the soils on which the plants were grown, 
with tin* idea that possibly some liglit miglit be shed thereby 
on tlie manni'ial reiiuiremcnts of tlie crop. 

Ojtton is essentially a tap rooted plant, that is to say, in its 
root development the natural tenden<*y is for it to send one 
main root more or less vertically downward in the soil from 
which the lateral roots takt* their origin as olTshoots. 

A number of cotton plants were (*arefnlly dug up in the 
cotton fields in St. Kitts, Nevi-’, Montscrmt and Antigua and 
tlicir root systems (*xamined in order to endea-vour to obtain 
information on this point; in doing so, care ^^as taken to 
avoid injury to the root system as far as possible, 

Th(‘ ))Iants examined were all matnn'd bushes which had 
ripened a crojiof cotton, and of wdiicli tin* root system was fully 
developed. Tlu^y w(*re obtained as follows : 

St. Kitts; 1 plant from a lield noai’ the Botanic Station, 
Basset(*rre ; 2 i>lauts from the experiment plots at La (lUeiite. 
2 plants from a fi(‘ld of cott<»n neai tlie I/a Chieriti* experiment 
station. 

Nevis: 9 plants from llu* experimental lield of cotton 
adjoining the experiment station. 

Montserrat : 3 plants from l)ag<*nham estate, 2 plants from 
Clages estate. 

Antigua: 3 tilants from tlie experiment plot at the 

Skerretts expeiiment station. 

The results of the examination of these plant« is given in 
the accompanying table in which are shown the maximum 
length attaineil by tlie tap root; the maximum length attained 
by the lateral roots ; the circumference of tlie stem at tlie soil 
surface : the total number of main lateral roots developed from 
eacli stem, together with general remarks on the plants. 

An examination of these re.sults will show that in the ease 
of the St. Kitts plants, tlie main characteristic is the profuse 
growth of lateral roots which has taken place, and also tlie fact 
that tin* root range is more extensive than elsewhere. This is 
shown to a lesser extent by the Montserrat plants while, as 
a contrast, in those from Nevis, relatively little lateral root 
development has taken jilace. 

The effect is most markedly seen when the root system of 
the plants from the dilTereut localities are examined, for while 
in the ease of tlie St. Kitts plants, and also the Montserrat to 
a large exUnit, the development of lateral roots is profuse and 
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presents numerous offshoots which nearly equal in thickneSvS 
the tap root itself, in the case of the Nevis cottons which 
present the greatest contrast, the main root development is in 
the tap root which is often of remarkable thickness, tapering 
down as the root penetrates the soil, while h\teral olTshoots are 
almost invariably thin and stringy. 

The characteristics of the St. Kitts soils are their lightness 
and depth, the sand and silt constituents predominating greatly 
over those of those classed as clay. This is shown in the 
following physical analysis of the soil from l^uckleys estate 
which adjoins, and is similar to that of the loeafiby from which 
the plants were taken - 


Stones ... 


V(U‘y fine sand .. 

... 2-4 

Coarse gravel . 

. 10-5 

Silt 

... 5-0 

Gravel ... 

. 23-7 

Fine silt 

... 121 

Coarse sand 
Medium sand .. 

IhS 
. 18*9 

(3ay . 

... 1*3 


Fine sand ... 2*8 


The soil of the experiment plot in Nevis is, on the contrary, 
mueli heavier in character ; reference to a paper on the soils of 
Nevis, Went Indian Bn/lefitt, Vol. X, p. 00, will make this clear. 
It lo however probable, that the soil in the parts of the plot from 
which plots 7, 8 and 0 were taken (*ontains rather more of the 
clay constituents than appears in the analyses there given. 

At Dagenham and Gages, Montserrat, the soil is, on the 
whole, fairly light, and ai)proximates to St. Kitts conditions; this 
is shown by reference to the paper on the Soils of Monsterrat 
(West Indian Vol. VI, p. 203). Tlu^ conditions at 

Dagenham approximate closely to those at the Grove estate, 
and the analyses for this station may be assumed as fairly 
representative of the conditions. It will be seen that the soil 
at Gages is distinctly closer in texture than that at Dagenham. 

The conditions at the experiment plot at Skerretts, Antigua, 
are peculiar. The soil is typically a stiff heavy clay, very 
difficult to work. 

Continued cultivation and manuring hav(» produced in the 
upper layer a condition of very h’gh tilth particularly favour¬ 
able to the growth of crops ; as a result of this, the tendency of 
the cotton plants has been to form a root system with thick 
branching lateral roots, all of which are confined to the upper 
layers of the soil. 
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Growth of Cotton Roots in Different Soils. 
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From the foregoing: results it will be seen that the form 
taken by Sea Island cotton in respect to its root development, 
varies considerably according to the character of the soil in 
which it is planted. In light, deep, open soil^, the root range is, 
on the whole, decidedly moie extensive and the development ol* 
the lateral roots heavier and moie jirofuse than in the ease in 
soils heavier and more clayey in tharactei. The character of 
the root development would also appear to be inlhumced to some 
extent by the tilth of the soil in which the plant is glow n. 

The suggestion is made that the more extended loot range 
in light soils lenders available to the plant supplu^s ol plant food 
which it could not otheiwvisc make iis(' of: h(ni(*(' iindm* 
such conditions, crojis of cotton may possibly be eajiable of being 
giown without mamne for relatively longer ])enods of time, 
than under conditions which do not permit of such (»xt(‘nsive 
root lange. 


(P.iQCcs 1 to 71 1 ‘suf (I Septemlx i 20, 1010 ) 




REPORT ON THE PREVALENCE OP SOME PESTS 
AND DISEASES IN THE WEST INDIES, 

FOR THE YEAR 1009-10. 


PART I. -FrNOOll) DISEASKS. 

HV K. VV. bOUTH, H.A. ((’aiital).), 

Mycologist on the Staff ofAlie Imperial Department of 
Agri(*ultnre for the West fiidies. 


In Older to ascertain the geiiei-al prevalence and distribu¬ 
tion of plant diseas^es during the ytar 1U()9-1(), a form con¬ 
taining a list of the orincipal disease-^ of crops cultivated in the 
West Indian islands ^^as .-eni t(* e^ac h of the agricultuial ofticers 
at the beginning of June 1910. This was ac(*ompanied by 
a covering letter, in \A hich it was requested that eaeh officer 
would fill in the part relating to those » lops which came under 
his observation, and would return the forms, hen so filled in. 
It was fv.ither indicated that attention should be paid mainly 
to the general prevalence of the diseases, and to any importaii;; 
attacks of local occurrence. The present article summarized 
from the.se reports. 


Srt.AK-CANK DiSl A.-KH. 

ROOT DlbEAbhl {MafUStUiUS sp.). 

Barbados.—This fungus was very prevalent all over the 
island and in some cases did a great deal of injury. 

St. Vincent.—TJie disease was seen in most fields. The 
extent of the damage caused by it was unceitain. 


78 
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St. Lucia.- There were no special diseases reported from 
the sugar estates. 

Domiiii<*a A severe outbreak was reported from one 
estate, and it was also ijrevalent on others. The Bourbon cane 
seemed particularly jirone to attack. 

Montserrat. — Jt was very prevalent where cane was grown 
(II. A. Teniijany, in report on Antigua). 

Antigua. The disease was very prevaleiit throughout. 

St. Kitt*^. It showed itself in places, chiefly on the ratoon 
crops, but tluMc Avas no wide-spread attack The necessity of 
remedial measures is fairly generally recognized, those em¬ 
ployed consisting of the digging out and burning of the stumps 
and the application of lime to infected areas. 

Nevis —It occurred in some localities, but not to any serious 
extent; the attack is always mote seiious in ratoon fields than 
in those <*ontaining plant eanes. 

It will be seen from tlie information given above tliat this 
disea.se is of very wide-s])rea<l o(*ciii reiiet* and undoubtedly of 
a serious nature. partienlarl> in Ihiibados and Antigua. Al¬ 
though it has been known foi a (a)nsitlorable time and its 
importance fnsjuently pointed out. it is to be feaied that the 
extent of the damage which it is capable of causing, more 
e.spccially in a dry seu'^on. is not yet fully l eeognized by some 
planters. 

Mucli juiglit be done in ehe<'king lids di^(\'is(‘ if nunedial 
measures w^ere employed generally on all estates on w Inch sugar 
forms the priindpal cro]). TJiese should consist of tlu‘ breaking, 
up of the stools and their exi)osuio to the sun and air as soon 
after the reaping of the eroj) a-^ pos^ilde. It would be bottei if 
they w’^ere burned, as is described for St. Kitts. This ])roccduie 
should be carried out in connexion with a suitable rotation 
crop such as critton, oi* a leguminous green dressing. 

KIND DihiiASK {Trichos})li<(( rid ndcchari, Massee). 

Barbados. This is alw^ays present on dead canes which 
are dry 

St. Vincent. —It oc(*urred to a considerable extent, but 
chiefly in fields of the Bourbon variety of eanes. 

Antigua. -The fungus w^as not ])revalent, but case.^ were 
somewdiat more frequent than formerly. It was often noticed 
in fields badly attacked by root disease. 

St. Kitts.—It was not observed to any extent. 

Nevis. - It w^as observed on some estates. The statement 
is made that the seedling cane B. 117 w^as ahvays more subject 
to attacks than any other variety. 

The tiuo relative significance of the fungi associated with 
the West Indian rind di.««ease of the sugar-cane is .still a matter 
of doubt and no definite statement can be made on the subject, 
any discussion on the evidence even, being out of place in a 
paper of this nature. It suffices to state that at present no very 
definite distinction is recognized generally, by those connected 
with agriculture, between the occurrence of T7'ichosphaeria 
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sacchari and of Colletotriclnun falcaUim on the sugar-cane. 
This accounts for some imperfection in the records given and 
renders those concerning the latter fungus in [nirtieular some¬ 
what unreliable, the probability being that it ocelli'^ in all the 
sugar-growing islands, though its ju’esence is not definitely 
recognized independently of that of Trichosphaeria mcchari. 

Taking into consideration the very serious damage once 
attributed to this disease, it cannot now be said to be of any 
verj" great importance. It should, however, be borne in mind 
that the damage indicted on tiie Bourbon cane«5 occurred (piite 
suddenly and that the disease, whatever its fungoid cause, 
must have been i)resent lu-eviouslj', to a small extent, for some 
considciable time. For this reason, the [)revaleii(*e of fungoid 
disease in tlie principal sugar-grou ing islands should always be 
w^atched A^ith caie, in order that steps may b(‘ taken in time to 
pi event a repetition of the former disaster. In this connexion, 
the susceptibility of B. 147 to lind disease in Nevis is wortliy of 
note. 

The association of the rind disease with i*oot disease in 
Antipua is significant, and emphasizes the importance of 
u del taking remedial measuies to contiol the lattiu*. 

UKO UOT ni.sKASK (Coll( fo/nrhJalvalintu Went). 

Barbados. This i^ always more oi less juesent in tlie 
Bourbon cane and was much in evideiK'o in HU)9. It was not 
observed on any other variety in that .\ear. 

Antigua —It apiieaied to be somewhat on the increase. 

No 0 (‘cuiidices ol this disease* aie ri*corded fiom any of 
lh(* other i'-lands in the L(‘evvard or Windward groups. As has 
been pointed out already, the absence* of any reeortl of tin* 
occur renee of this fungus m the of lid islands m‘i.\ be iliic to 
confusion betw'eeii it and Tri( h(>sph((( ri(( navc/idrif to which 
the majority of the damage inllicttal on tlic cane stems is most 
commonly attributed by plaiitei’s, 

OOTTON DI'sKAHKs. 

ANTUUACNOSK {ColMotrichnni Soutliworth). 

Barbados. This was practically absent diiiiiig 1909. 

St. Vincent. It was observed in all fields and did a coiisitl- 
erable amount of damage on four estates. 

St. Lucia. It w^as obsei ved to be present to a small extent 
at Bros Islet. It was also reported to be present to a moie 
serious extent on the later poition of tlie cioi) at Choiseul. 

Antigua.—Outbreaks of a di'-ea-e wdiieh aiijieared to be 
anthracnose are reported to ha\e been of not uncommon 
sporadic occurrence. 

Nevis.—It was seen in some localities but practically no 
damage was done by its attacks. It was generally con lined to 
damp districts. 

In Mycologia, Vol. I, p. 1J5, an account is given b> 
C. W. Edgerton of the perfect or ascigeral stage of tlie same 
fungus causing anthracnose of cotton in the Lnited States. It 
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consists of numerous, crowded, small perithecia, dark-brown^ to 
black in colour, which are buried in the tissue of the host with 
only the beaks protruding. The ascospores are of a moderate 
size, nearly elliptical, granular, hyaline and unicellular. In addi¬ 
tion to the asci, the perithecia contain numerous long, slender 
paraphyses filling the entire cavity. The fungus belongs to 
the genus Gloinerella, and should now be known as Glomerella 
goasypii, Edgerton. From a local point of view, it is worthy 
of note that the damage done by this disease is often confused 
with that caused by the bacterial boll disease. Consequently, 
the importance of the latter is frequently overlooked. 

UACTBRIAl. BOLL DISEASE. 

Barbados.— It was very prevalent, and caused many bolls 
to drop. 

Montserrat.—It was widely distributed, though it did 
not appear to affect the crop seriously. 

Antigua.—It was observed to some extent in damp 
situations. 

Nevis. —The disease was not oU^erved as such, but dropping 
of bolls was very prevalent during the damp season. 

This disease was only investigated during September 1909, 
and consequently, its elmracteiistic features are not as yet wide¬ 
ly recognized. As a result of this, the disease is often confused 
with antliracnose, and records of its oceurience are of a some¬ 
what uncertain nature, except in the case of those received from 
Barbados and Montserrat, ft is probable that the disease is 
due to tile same organism as that causing angular leaf spot of 
cotton. If this should prove to be the case, the bacterial 
boll disease will probably be found somewhat difficult of 
control, owing to the almost universal occurrence of angular 
leaf spot. Consequently, the latter must be regarded as being 
of considerably more importance than was formerly thought 
to be the ease. (See Agricultural News, Vol. IX, p. 166.) 

ANGULAR LEAF SPOT (Bactevium malvacearum), 

Barbados.—This disease was very prevalent. The Rivers 
variety of Sea Island cotton, which is practically the only 
variety grown in Barbados, is recorded by Orton as rather 
susceptible to this disease. (Farme7's' Bulletin 302, U. S. D. A.) 

St. Vincent.—It was seen in most fields but was 
particularly bad on one of the estates where anthracnose, 
so called, was also reported to be fairly prevalent. 

St. Lucia.—It is reported as occurring for the most part 
when the crop is in an advanced state. 

Antigua.—It was recorded, in moist situations, as of 
sporadic occurrence. 

Nevis.—It was present in almost all parts of the island 
where cotton was grown. Regarded as a leaf disease only, 
it does not appear to do any appreciable damage to the crop. 
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When occurring on the leaf this disease does not inflict 
any very serious damage ; its main importance is its probable 
connexion with the bacterial boll disease, as has been already 
pointed out. 

Its prevalence in St. Vincent, on one of the same estates 
as was much affected by antliracnose, is somewhat sig- 
niflcant, when it is considered that, in all probability, much of 
the damage on that estate uhich was attributed to antliracnose 
was in reality due to bacterial boll disease. 

WEST INDIAN LEAF MIL1*FW. 

Barbados. - There was but little of this present during 
1909. 

St. Vincent.—It was seen in all localities. The attack 
was severe in districts where the rainfall was heavy. 

Antigua. “It was noticed,but no severe attack was recorded. 

St. Kitts.—It was observed in a few instances, but was 
not .suHiciently common to cause any serious damage or call 
for treatment. 

Nevis.' "There was practically neme of this disease in 
1009, but it was very prevalent in 1007, especially in damp 
parts, and after heavy rains. 

Tliis disease would not seem at present to bo of any serious 
importance, except in the possible event of a very wet season, 
as its attacks appear to be conflned to moist lo(‘aliti(\s. These 
observations are of value, as very little was pieviously recorded 
as to its general distribution and importance. 

(U(JAO Disea.sfs. 

ROOT DISEASE. 

Grenada.—Sporadic, ca.«es were noticed, but there was no 
general attacK. The treatment apj)lied, which consists in the 
entire removal of the trees, with siib«c‘(pient liming of the soil, 
was apparently effective in cliecking the disease. 

St. Lucia.—The distiibntion of this diseasi? i.s fairly 
general, though it was mcntly observed on bf)ttoni land orchards. 
Attacks associated with die-back occurred on two estates. 

Dominica.—The disea.se is reported from the Government 
plot, Riversdale. 

No instances of this disease are reported from the 
other eaeao-growing islands. It is interesting to note that the 
disease is not jirevalent in Grenada and that the remedial 
measures anpear to have been effective. 

DANKER. 

St. Vincent.—Lsolated trees with canker were seen on 
most estates. 

Grenada.—On the whole, the disease was not common. 
Remedial measures are promptly taken on its first appearance, 
sometimes with success. These consist of excising the diseased 
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ti.Mbiies ami tarring the resultant wounds. Where cacao is 
closely planted, bad eases appear and some trees are entirely 
destroyed. 

St. Lucia.—It was common and doing some damage on 
many estates. The worst cases occurred on bottom land, as 
far as the observations went. 

Dominica.—It was especially prevalent on the more 
delicate varieties of cacao. 

St. Kitts.—It was observed attacking one or two trees. 
The remedies used were the cutting out of diseased parts and 
careful tarring of wounds. 

This disease is still of considerable importance in the 
principal cacao-growing islands, with the exception of Grenada. 
In Dominica in particular it is prevalent upon all the more 
delicate varieties of cacao, and repeated attempts to check the 
disease have shown that, in general, reiiiedial measures are 
unsuccessful in the <*ase of these varieties, as they appear 
to be unable to heal over the wounds made in excising the 
diseased tissues ( West Indian JHiHeiiii, Vol. X, p. 340). ft is also 
worthy of note, that the grafted Alligator cacao at the Botanic 
Station was very prone to attacks of this disease. (Loc. 
cit., p. 341, an<l Botanic Station Report, Dominica, 1909-10). 
Rorer, in Trinidad, has recently shown that it is in reality 
due to the same fungus as causes Black Rot of the pod 
{Phytoph thorn sp.) Investigations are being undertaken 
with a view to determining if the same fungus is responsible 
for the disease in Dominica. Tp to the present, however, 
no very conclusive lesults have been f)btained. (Roi*er. 
Bulletin of the Department of AyricvltKrc, Trinidad, Vol. IX, 
p. 79.) 

DIE-HACK AND STEM DISEASE (LasiodiplocUa thcohromae^ 
Griffon and Maublanc). 

8t. Vincent.—It was present, but was not of a serious 
nature. 

Grenada.—One case of die-bnek was noted. It is suggested 
that the disease wa.s mainly due to neglect. Drainage, prun¬ 
ing and tillage were recommended as remedies by the agricul¬ 
tural officers. 

8t. Lucia.—It is common throughout the island. Mr. Moore 
remarks : * This disease is either becoming worse, or is more 
Irequently recognized than formerly.' 

Dominica.—Die-back was reported from one or two 
localities, on young cacao. 

The observations from St. Lucia on this disease are worthy 
of note. The causative fungus would appear to be of very 
frequent distribution, probably upon several different host 
plants, throughout the whole of the We^t Indies. In the earlier 
stages of its attack, when the disease is known as die-back, 
remedial measures should prove effective ; but there is reason 
to fear that once the fungus has obtained a firm hold on the 
main branches and stem, there is very little that can be done to 
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save the tree. Under tlie.se eiremu'^taiifes. it will probably be 
found that the cheapest course is to destroy the disea‘^ed tree^ 
as thoroughly as possible. Uareful atleiitiou to the sanitaticui 
of cacao orchards, po^'sibly in combination with intelligent 
applications ot* fungicides, especially '^praying with Hordeaux 
mixture, would most probably lu* found to redm*e the diM^aM* 
greatly. 

BUOWX ROT OK PODS {L(tsi(f(fii)Jo(U(t ihtHihrouKtt, UrilTon 
and Maublanc). 

St. Vincent. There were a few iNolntiwl » xamph*''. but tiu* 
dist*ase w’as not very pie valent. 

Gienada, -There were no genei’al outbit‘ak'' nul but few 
individual case^ of this disease. I’ree nilions, siu'li as tlu' burial 
of i)ods, and general attention to sMuitatiou aie usually 
emi)loyed, and their use is ineieasing. 

St. Lucia. Tlie disease was piesent, but it is uiUM'rtain as 
to wliat extent. 

Dominica. It w^as to be s<*en now and .main on most 
estates. 

rt is probable that the employment of })r(‘ventive mcasur(*s 
in Gremula, with a viiwv to controlling this dis(‘Ms(‘, i lay ai'count 
to a considei’abli' (‘xtent for the rare occurrmice of di(*-back 
and stem diseasi* in that island, dtHMying rimiains of (‘a(*ao 
pods being ono of the most common lood supplies for thi» 
fungn^. 


IU.A( K ROT or PODS {Pht/fojfhfli(t}‘a sp ) 

St. Vincent. It wais seen in all li(*lds TIumm^ .a|)i)eared to 
be a good deal of this disease everywlieii'. 

St. Lucia.- It was present, but it is uncertain to what 
extent. 

Dominica, ft w^as occasionally noticed on (‘states. 

This disease* is woi'thy of attention, moic partiiadai ly if it 
should piovt* tliat tlic cau^ativa* lungus is aUo la's^ioiisiblc for 
canker. (Ibnaa'. o/ //n J)f pffrf})i( nf tif A f/rirulhne, 

Trinidad, Vol. IX, i). 79.) 

PINK DisKAsr {('orilrhut lifacuia-Jns( iim, II and (a). 

St. Lucia. - ft was refiortcd fiom twa» cstat(*s, hub wa.s 
controlled by the usi» of lime-sulphur wash ( lU.s/ 
UuUetin, Vol. IX, p. 179.) 

Dominica.—ft w’a-> observed on om‘ (‘stale only, and wais 
not regarded as being of a serious nature. 

This disease lias never ai>peaM*d to be of much inifiortan^'e 
as regards cacao, but some autlio 'tics beb'eve tliat the fungus 
which cause.s it is identical with Coilioinni javanicinn, Zimm., 
which inflicts serious damage on llevea, ("astilloa and othei* 
plants, in the East. {AyrivnUxiral NewH^VoX, IX, pp. 28(1 and 
318 ) For this reason, care sliould be taken to prevent the 
spread of pink disease from cacao to Flevea, in those idands 
where the latter has been introduced. 
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THRIOAD BIJftHTS. 

Grenada.—These were found in 1910, and officially reported. 
According to popular rumour, they were noticed in 1909 and 
previously. 

Fungi of this nature are reported on several host plants 
from different parts of the world, and are very probably 
representative of several different species. In addition to 
cacao, this disease has been found on nutmegs in Grenada. 

HORSK-fTAlii BLIGHT {MavasmiuH eqiiicriyiiH, MiUler). 

Grenada. —A root fungus, which appears to be in some 
way connected with this disease, has attac'ked cacao, coffee, 
breadfruit, bananas and small weeds, at one estate in the 
mountains. The actual cause of this disease is, however, still 
under investigation. 

DlSRASKS ok lilMKS AND OTHRR CiTIilTS TrKKS. 

MAL-Dl-GOMMA. 

llarbados. -No instances are recorded during 1909, but it 
is known to have occurred in past years. 

Antigua.-One instance of what was taken to be this 
disea.so was observed at Scott’s Hill experiment station. 

This disease is of little practical importance in the West 
Indies. 


MKLANOSK. 

Montserrat. -This was generally found on fields where 
the foliage had a yellowish, unhealthy tint. It was very rarely 
found on trees that had been covered with Hengal beans. It 
is not regarded as a serious pest. 

Antigua.—A few isolated eases of what was taken to be 
this disease were observed. 

This disease, like mal-di-gomma, is of very little importance, 
up to the present, in these islands. 

KPNGOID ROOT DISKASR. 

St. Lucia.—This was observed on one or two trees in three 
different localities. Mr. Moore remarks: ‘ Cutting away the 
diseased area and taning the wound, together with liming the 
soil, appear to have checked the disease on one tree ; but the 
removal of the tree and replanting would probably give more 
.satisfactory results.* 

Dominica.—It was more or less prevalent on many estates 
in the interior. 

Montserrat.—Direct observations showed that this was 
present on three estates, but there is little doubt that it is 
wide-spread. The amount of damage caused by it is difficult to 
estimate. 

Antigua.—It was noticed on two estates, 
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By way of explanation, it may be stated that this disease 
has only been observed recently, and is still uiuhn' invo-itigation. 
The form It takes differs vsomewlnt in the dilforent inlands, and 
it seems probable that the causative funi^us in D )iumi('a is not 
the same throughout the different ostites, and that the disease 
in Montserrat is due to a spccie.s uillVicnt lioiu any of those 
occurring in Dominica. In this last island, the attacks are 
mainly confined to estates in the interior wheie the rainfall is 
heavy, more especially to those which have been cleared 
recently: and it lias been definitely ^liown in one or two ea^es 
that the causative fungus originated on lecaying stumps and 
then spread to the lime trees. The^e it killed by (h'stroyiiig 
tlie bark round the collar. rsuall>, only isolated trees are 
killed in this way. If the'^o are remo\ (mI and liestroyed. and 
the soil is limed and allowed to remain fallow foi* some time, 
it is usually found on replanting that th(M*c is no further 
attack. In Montserrat, tlie disease takes on a difTerent form 
and should be kept under careful observation: it is probibly 
wide -pread. Tlieru are indieations tliat somi* ndation exists 
between the presmice of root disease and the at ticks of 
scaleMii^eets. Tliis [loint still recpiin^s (*onside'abh* investiga¬ 
tion. Tlie identity of most of tin* fungi that an* likely to be 
the primary causi* of the disea'.e is niicm-taiii so far, as no 
fructifications liave been found in eonnexioii uitn any of tlnm 
See AfjricuUuntl Xnrs, Vol. IX, p 8()() 

nLA(*K ni>»9iiT. 

Dominica. Tliis occurred on limes on two or thu'e estates 
which had ])i*en previously neglected As a ri'sidt of thorough 
cultivation and attention, the trees are improving and tin' 
black blight is disapiieariiig. Nh) obs(»rvations on tliis disease 
are giv'on fov the other inlands as tin* above inlormation was 
inserted as a n itc in the l)omini(*a ri^port o ily, tne di'-i^ase 
not being one of those in the li-l. Tin* olisinwatioris, 
however, are of s()m(‘ interest Kxtensi\t* (‘xpei innmts aie at 
present being conducted in (r'reiiada with a view to (‘ontrolling 
this disease. A pieliminary ac<*omil of tlumi by Mr. (h (»\ 
Aiichinleck, B.Se , is jniblished in tlu‘ ^Imut('s of the ProecH'd- 
iugs of tlie Agrienltnnil ai* I (’ominereial Socie ty, Grimada, for 
a meeting lield on August 12, lUlO. 

Diskasp:s OF IlumiFU Tuffs. 

SUSPEITEI) FUNGOID DISEASES 

Grenada -A species of Ro-iellinia Avas found on one estate 
attacking the stems of CaHtilloa flastira. The treatment, vvliich 
coiibistcd of excising the di'^eased tissues and tarring the 
Avouuds, w^as apparently effecti’ c*. 

With this exception, the various plantations both of llovca 
and of Castilloa appear to be entirely free fiom fungoid dHcase.s, 
as none have been reported from any of the islands. 
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Diskask of Sweet Potatos. 

ROOT DISEASE. 

Barbados.—A few roots were observed with what seemed 
to be the myeeliiiin of tlie sugar cane root disease, Mnrasmius 
mccliari, on their siirfaces. 

St. Tj!ieia.--This disease not of im])ortance. 

Antigua. ” The oecurrenee of a fungoid myeeliuni on fields 
of sweet i)()tato following sngar-caiie infected with Marasinius 
wa.s observ(‘d on more tlian one occasion. 

Whil(* tlii'«i disease is not of much importance on account 
of the actual damage' which it cau.^es to sweet potatos, it is 
indirectly worthy of attention where these are employed 
as a I'otation ciop after sngar-canc',. since, if the fungus 
is really the same in the two instance-, n.ot disea'^e of sugar- 
(‘ane may be cairied over on the tubeis of sweet potato-s from 
onf3 cKjp to the next. Althougli no fructifications have been 
found in connexion with the disease on tlu' latter host, yet the 
myculia ot the fungi concei'mMl -.how a remaikable resemb¬ 
lance to one anotluM'. 


Disfase OF Yams. 

Tl liFii Dl.sKAsE. 

Barbttdos. -A few' tulxas at one estate w'ere alTe(*ted w'^ith 
w'hat ajipear(‘d to be a fungus disea-e, but it w'as not possible 
at llie tiiiK* to mal.c any very ehiboiate in\estigations; the 
disease did not appc'ar to be ot \ei’y much im])ortanee. 

(JnouND Nut Diska.ses. 
nOCri DISEASE. 

Orenadn. -The Spanish variety of ground nut at the 
Botaiiie Station w%as ahnost entirely destroyed by this di-ease. 

Dominiea. It w'as i(‘ported as occurring in the experiment 
plots at th(' Agricultural Scho(M. 

St. Kitts The disease oecuried at the Botanic Station in 
lOOS, but was not noticed in 1909. The imi)orted varieties, only, 
were attacked. 

Nevis.— It Avas not ob-erved in 1009, but occurred at the 
Botanic Station during 1908, Avhen some American varieties, 
such as Dixie (bant and Spanish, Avero attacked, 

A short ac(*oiint of this disea-e wa\s published in the 
Af/ru'uIfuralNeirs, Vol. Vlll, p. 847. It appears to be common 
on the imported varieties of gioiind nut, and is undoubtedly 
capable of doing very serious damage. The native varieties 
appear to bo unattaeked. Experiments AAfith a view' to con¬ 
trolling it are at ])resent being conducted at Dominica. A 
report on their results Avill be published later. It Avoiild seem 
that the cultivation of imported varieties of a superior quality 
will be seriously hamperecl until this disease is controlled. 
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LWAF RUST arachidis, Lagh.). 

St. Vincent.—Thi^ diseubc occiirntl to a con>i<ierabl»‘ 
extent in se\eral places. 

Dominica—Tt was reported as occurring on t lie ex}HM inn*nt 
plots at tho Agricultural School. 

Montserrat.—Tlie obserA'ation.*^ luadi* were (*onlincd to 
the experiment i)lots at Drove Station. The attack was giuieral 
on all the varieties cultivated. Mr, Hob-on remarks: ‘It 
undoubtedly shortens the Uie of the iriound nut and Ihu- 
affects the (piality and tlic yield.’ 

Antigua. —It wa.s very prevahuil. 

Tliis fungus has b(*eii knowm tor -onu' tinu' as 0(‘ciirring on 
several varieties of ground nut in almo-t all t lie islands, and 
apparently is (*apab]e of doing ^ome damage'w litu c* t In* at taek 
i.s severe. 1.0(*al varitdi(‘s are more immune t ban t Im-t'imjiorti'd, 
but nevertheless are not ('uliiH'ly fi<‘e from lhi‘ di-ea-e. 

I.KAK SPOT {CerroKpura ))rrs<)n((i(t. Kills). 

Dominica. -Jt was r('port(*(l as occurring on ( la' exptuiment 
i)lots at the Agricultural School. 

This disi'a^c has not b(‘cn dibinitely lu'iioi’Ual fiomanyof 
the other islands, ft appeals to b(‘ m.iinly due to (‘\c('ssi\e 
moisture. 

A disease' w^'is al'^o rce(/i*d(‘d as attacking this host in 
Barbados; tin* part alTccted wa** the h‘af. It wa- not tin' sjune 
as either of the h'af (li-(‘a'-(‘s rcc(»i(lcd abf)\c, tlioiigh the cause 
w‘as not dcliiiitely a-ccrlaiiictl. lu Dominica, Mi. .loiu's was of 
the o[)ini()n that all (he di*-ca-(*s occurring in that island upon 
these plants were' dm' to t'\c('SNi\(* lainfall. 'r(»g(*t]n‘r tln*y 
brouglit about the d('-liucti<m of practically tin'w hoh'cM/p. 
The remedial nn'asui’es und(*rtak<*n w«‘re r>nly a ])aitial -uccess. 
As Avas indicated above, (‘xpt'iinn'iits for tin* control nf all 
those di^'eascs are now’ in [irngi(*-s at the Agriculiural School, 
and the results will he publisln'il later. 

Onio ' 

nXCMKRIAl. Ror. 

Montserrat.- This w'as found to occur on the (‘Xpciimcnt 
plots at tho Botanic Station. 

Antigua.—It was of not infrcciueiit oc'ciirrcncc. 

An account of this di*'(*ast ,is gi\cn in tin* IT/.s*/ /intian 
Bullethi, Vol. V, }). 131. It would appear tliat in sfjuH' K'a^ous 
it may cau«e considerable damagv* to the onion cioj), w hei'o this 
is of any impoi tant extent. 

Dlsea.S)E ok Imkijek. 

HOOT DISEASE (probably sp.). 

No instances of this were recorded in 1909, 
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Disease of Guinea Corn. 

ROOT DISEASE (probably Marasmius sp.). 

Barbados.—Instances of this occurred durinpr the year. 

The only importance of this disease, and also of the root 
disease of irnphee, lies in the fact that the causative funj^us 
may possibly be the same as that producing root disease of tlie 
sugar-cane. This point, however, has not yet been definitely 
ascertained, though it is suggested 1 ) 5 ' the appearance of the 
mycelium on the different hosts. Should this be conclusively 
proved to be the case, neither of the above grasses can safely 
be used ns a rotation croi) after sugar-cane. 

Disease of Indian Cohn. 

ROOT D^SEA^E. 

Antigua. —This was very prevalent. During the early 
part of the year it was confined to the northern and windward 
sides of tile island, but it now appears to have sj)rcad throughout. 

St. Kitts.—This was serious in .some localitie'^, particularly 
in the Sandy Point district, but in other jilaces good corn was 
gi’own. No I’ernedial ineasun's have so fai been adopted, with 
the excciition of that comprised in atteini)t.s to secure the best 
seed for planting. 

The actual cause of this disease is at present somewliat 
uncertain. Several fungi have been found in connexion with 
diseased plants. Of tliese there are two which may be 
respoii'^ible for the damage. The first is one which ha'« so far 
been found to possess a Fusarium and a Cephalospoiium type 
of fructification. The second is a sterile ni5"celiuni closely 
rosombling that of a species of Marasmius, and po.ssibly 
identical with the root disease fungus of the sugar-cane. This 
latter fungus appears to be mainly confined to portions of 
dead corn leaves and decaying remains of other vegetable 
matter caught up among the roots of the corn ; nevertheless it 
is conceivable that it might spread from these to the living 
root tips. The matter is at present under investigation, as it 
is undoubtedly of a serious nature and may prove somewhat 
difficult to cope with. 

GENERAL REMARKS. 

St. Vincent.—In addition to the diseases already recorded 
as occurring in this ishind, a pod disease of cacao, possibly due 
to CoUetotricJmni sp., was reported from two estates and 
specimens were forwarded to the Head Office for examination. 

The weather during June, Jul 5 ^ August. September and 
October was wet, 10 indies of rain or more being recorded in 
each month at the Botanic Station. 

Grenada.—In addition to attacks of thread blight as 
already recorded, nutmegs were observed to exhibit isolated 
cases of stem canker and root fungus. 
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Dominica.—The Coffee disease duo to Sphaerosfilbe flavida, 
Massee, was reported to occur on leaves, sho(Us and berries on 
one estate in the interior. (See Agricultural Xeua, Vol. VI]I, 
pp. 395 and 411.) Mr. J. Jone> is of the opinion that the 
comparatively lar^e number of cases of root diseases, }iartieul- 
arly of cacao and limes, that weic recorded during 1909, is no 
doubt largely due to the heavy rainfall that occurred on most 
estates, coupled with the fact that fm newly formed estates, 
insuflicient attention has been gi\en to the (piestioji of deep 
drainage. 

Antigua.—Mr. Tempaiiy makes the b)ll.,\v'ing additions to 
the report from this island : ‘ A diseas(‘ not mentioned above, 
which has been rather markedly piC'^ent, is the leaf spot 
disease of s\igar-eane, LLptoaphaeria saccharic Jheda de llaan. 
Maize smut has also been met with spoiadically. The year has 
been most remarkable, as far as my owm observations go, for the 
spread of root disease of maize, the t)revalenc(^ of root disease 
of cane and the recognition of root disease of lime tree's.’ 

Tiiis is the iirst occasion upon which an attempt has been 
made to summaiaze the ])osition with regard to olant diseases 
in tho various West Indian islands for any om year. It is 
iioped to continue these reports in future years, in older that, 
some record may be obtained of the ndati’v(‘ p.'t'valence or 
absence of tho dilTerent diseases fiom year to year. rnd('r 
normal conditions, such records would afford some test of the 
effectiveness of the remedial measures n'coniim'uded in <‘ach 
instance, and would probably also alTord some indication of the 
extent to which these are generally employed. 


PART II. INSKCT PKST 8 . 

nv II. A. UAIJOP, iM.S<., 

Entomologist on the Staff ot tlio Imi)erial Department of 
Agriculture for the W-^'st Imlics. 

The information contained in the follow ing pages Jias been 
obtained in exactly tbo same manner as that piesented in the 
first part of this article. 

SUOAlldJANK i’^iSTS. 

MOTH HOUKK (Dialrear saccJiaralis, Kal)r.). 

Barbados. -This wa.s not more prevalent than usual, and 
appeared to be kept in check by the parasitic TricJwgraauna 
preiiosat Riley. Occasionally the fungus Cordyceps liarheri, 
Massee, has been found attacking the larvae, but only one 
instance was brought to notice ftring 1909. 

St. Vincent.—It was fairly pre.alent. 

Antigua.—No very serious attack was ob.servod, though the 
disease was prevalent to a greater or less extent everywheie. 

St. Kitts.—It w^as not prevalent to any alarming extent, 
but was observed chielly iu the newly introduced seedlings from 
Antigua and Demerara. 



80 


Nevis.-—It was observed during the year |1900, but no 
noticeable injuiy was infloted on the cane crop in any part of 
the 

Virgin Islands.—It uas prevalent in the Bourbon cane and 
present to a less extent in seedling canes at the Botanic Station, 
but was not noticed to the -^aine extent in the Blue Ribbon 
variety. 

On tlie whole, it occurred in about tlie usual numbers in all 
the inlands. The susceptibility of the newly introduced seed¬ 
lings in St. Kitts is worthy of attention. 

WKKVIL liORKR (SpJiowphorus spi iceua, Oliv.), 

Barbados. -Theie were not more of these present during 
the year lOOL tiian usual. 

St. Kitts.—It was only met with in a very few instances 
and (‘annot be regardt'd as pre\alcnt. 

The insect is not r(‘poitcd as occurring in any of the other 
islands, and does not a})pear to have been of much importance. 

ROOT noRKR {Diapi'()}(s abhroviulus. L.). 

Barbados. It was pM‘\ah*nt at tlu‘ close of in some of 
the drier distiicts, es|H‘(‘ian.\ in the south-eastern portion ; 
it also oecuri cd in oilier localities thi oughout t h(» island 

St. Kitts. Tliis iii'-oet was observed in a few sfooK of c<uies 
glowing in dry exposed [lositions along thc^ side of the public 
road. It cannot, howc‘Vcu% he regardc'd as jnevahmt. 

The' inserd is not r(‘ported from any of tht» other islands, 
and is only of a serious natni c'in Barbados. There, liowever, 
its attacks may eau'-e eonsiderable damage, and it sliould be 
most carefully watched. 

OANK FLY (DdpJiax micchnrivora , Westw.). 

No observations are leeorded wdth regard to this insect in 
any of the islands during the year lUOO. 

WHITF ANT. 

St. Kitt.s.- Sugar-cane was badly attacked on one estate in 
this island by termites during several years. These in.sects ate 
out all theinteiior of the cane stems and entirely destroyed 
the crop over a considerable area. About 100 acres w'ere 
planted with cotton for two or thrc*e years and have now^ been 
replanted with c‘anes. These have made vigorous growth and 
show' no .signs of attack, which indicates that the remedy has 
proved effective. 

Cotton Pests. 

COTTON W'ORM {Alabama argillaceay RVibn.). 

Barbados. - There w^ero very few' of these insects present 
during the year under revunv. 
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St. Vincent. -It was seen in a few ficUN in Muall nuinbei"^. 
No outbreak oecnirrcd in any distii^t and no in-ftdicidt'^ were 
necessary for it*^ contnd. 

St. Lucia."'It was pro'^ent m most eoiton ait'a^^ thou<rh 
little damage was inllictisl on ])ea-int s'col ton, and unncdial 
measures were but little useil. A bad attack ua'^ rc^pnitcd Tiom 
one estate. 

Montserrat, -The attacks ot the i‘(n ton woiin U(M‘(' ?nild<‘r 
than in i)revioiis yeais, pai ticulai'ly in ^oin(‘ di'«tiic(^. It 
claimed that the dark'(*oloui t d \aiict \ ,t n«)rin i-. more 
destructive than the green 

Antigua.—No very seiioU" attacks \M'ie r(‘porl('d diuang 
the year. 

St. Kitts. Tin* attacks (»t* this ins(*(‘t wen* Ic-*. ^(‘vmc* than 
in any ])r(‘\ ions yeais (ml> i>cciirring ion--!y in one or two 
distri(‘ts. bkxi^erience in tin* n-<'of ins'j*i icidcs lia^ ('nabUsl tin* 
planter to keep this pest und<*r conliol, and tin* <la!igci* arisbig 
from it is far l(*s^ than it was a lew yt‘ai’^ ago 

Ne\is. It was not vt*ry prevah'nt during bUKi, ihongh it 
caused (*onsiderabIi* damage* in I90(). PJOT and IbO*^ 

^drgin kslands. It was not pr(''-ent in tin* gii)wing season, 
and tlu-re w(‘r(* no comi)lainl*' ol* any <lamag(‘ liaving (a*(‘urred 
from this cause. 

On the whole, tliis insc'ct wa''much less abundant during 
the yeai’ lUDl) than in any year sun’i* it first ap|)(‘ai(*d as 
a pest. 


liOLL wottM {IldiothiH Ilubn.). 

llai'bados. Tlnu-c weieonly a few ()bs«*i\i‘d in IlM)!). 

Idiis insect is not n‘})oitcd horn any ol the oiln‘i islands, 
and does not a])i)eai to haxt* oeen of an> iin])ortanci* during 
the >ear. 


< OTTOX sTAlXKUs (DysiU n Us ''P)).). 

St. \dneent. It wa*' \ *ry j>n*valeni in -eitain distiiets 
towards tin* (*iid of the s<*;|...on but tin* extent of the damage 
occasioned w'as not ascerta‘.m*tl. 

(irenada.— This insect was rarely loiind. 

.St. Lucia. It was pi{‘scut g<‘nt‘ially on cotton, biitdid nor 
inlli(*t any damage or m‘cc-'sitat(‘ tin* *mi)lo> im‘nt of ^ ccial 
methods of control. 

Mont.'-criaL--It was piobably moi<* puvrdcnt tinm in 
previ(JUH jeais. The in^-ecls wtu' pr(‘sci]t in laig«* mimhtis on 
a plot of ])(*asants' cotton c\ai. -'oed dio-ing tin* lii-l picking. 
They w'eie ])resent almost evciywlicM f.oin he hniary MUb, 
ouw'ards. 

Antigua.- -They w^ere of not iufr(‘(iueiit o(*(*»u 'cm e*. 

St. Kitt'^.— 'l’his ]>est was only (d)sci\ed w lien th<* cotton 
W’as jnaturing, and could iiaidly I)i'H‘gaid(d as .suITk iemtly 
serious to necessitate tlie einploymeni of lemedial m<‘a'-ui«‘s 
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Nevis.—These insects attack cotton regularly, but are 
always more troublesome from about the middle to the end of , 
the picking season. 

Virgin Islands.—They weie plentiful in certain districts, 
generally in low-lying situations near the sea. A good deal of 
cotton w^as damaged by this pest. 

These insects have not been reported in Barbados during 
the past seven seasons, though they appear to be increasing 
somewhat in numbers in certain ot the other islands. The 
extent of the damage for which they are responsible has not 
definitely been ascertained. It is interesting to note that in 
Montserrat, 7)/y.sc?erc'ix.s delaiouyL Loth., has greatly increased in 
numbers of recent years, whereas DijsdercKs atidreae^ Linn., 
was formerly the commoner species. 

.s( ALK ivsEcrs. 

Barbados.- -Some ‘specimens of the black scale insect 
(Sawseiia aigra^ Nietn),* weie observed, but in most instances 
these were being kept in check by tlie hymenopterous parasite 
ZaJophalhrix Cra^v. The white scale (Hemivhionaspis 

minoi'y Mask.),t was aho present to a certain extent but did not 
appear to be causing any appreciable damage. 

St. ViiK'ent.—Hie black scale (SaiHstlia nigra) was preva¬ 
lent in the leeward district and did a considerable amount of 
damage cm certain C'-tates. It was not eltectively kept in 
check by its paiasites. 

Antigua. No instance.'- weie observed in which scale 
insects figured as a serious pest. Both the sijecies already 
mentioned w'ere seen in various localities but only on old 
cotton. 

Nevis. - -There were no attacks noted during 1909, though 
the insects were found on a few^ trees ou tw o estates during 
1907. 

Virgin Islands. Scale insects occurred chiefly on native 
cotton. 

None of these insects are lecorded from any of the other 
islands. It is interesting to note that while the parasite 
effectually controls the spread of Sawsetia nigra, in Barbados, 
it is not as effective in St. Vincent. 

FLOWKR-Buu MACUiOT [ConUtrinui gosifgpii, Felt.). 

Montserrat.—It w^as said to have been present in one 
instance late in the season. 

Antigua.-—It was notpiesent on volcanic soils in 1909, but 
was fairly prevalent on limestone lands. When cotton was 
planted early fairly good crops were obtained, as by this means 
most of the damage caused by the insect was avoided. 

The insect is not known to occur in any of the other islands 
of the Leeward or Windward groups. 


* Saissetia nigra, {is\ein.)—L€canium nigi'um, Niefn. 
f Hemichionaspis minor, (^&sk)^Chionaapis minor, Mask. 
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LEAF-BLISTER MITE (EHophyes gossypii. Banks.). 

St. Vincent. —This pest was prevalent towards the end of 
the season and no second pickings were obtained in any district. 

St. Lucia.- The insect was fairly common, principally 
because the old cotton plants were not i emoved in all cases. 

Montserrat.—ft was generally less prevalent than in 
previous years, though quite common at the close of the season. 
Such early attacks as weie noted could be traced to the 
presence of old cotton plants bearing the \ cst, in the vicinity 
of the younger plants. 

Antigua. This wa^ not a serious pest though it lias been 
of common occurrence on old cotton. The remedial measures 
necessary, appear to be well understood. 

St. Kitts.—This pe.si was less prevalenl than in any 
previous year, and iu nearly every instance the attack was 
confined to cotton that had almost ftnislied bearing. The 
practice of destroying the plants at the end of the fii*st bearing 
has iiad a great deal to do with the decrease (»f this pest, 
which in the early years was a great source of tlanger to the 
otton planter. 

Nevis. This is always piesent to some extent wheie 
cotton is grown, but the atta<‘ks during UlOtl were veiy mild 
compared with those of previous years. 

Virgin I-lands The pest was almost univeisal. It is 
aggravated by the habit of leaving olil cotton standing in 
the fields. 

This tiest ha.s never been known tocxein in Ihtibados: in 
the ina.iority of the other island- it was ninch less inevaleut 
than ill previous years Where ordinaly pi'ecanlions are taken 
it rarely appe »rs until late in the sea‘-on, wImui grow th is not 
rapid and the plants have nearly linished healing. It seems 
po.ssible that its diminution in 1901) may he due in pai t to the 
gradual readjustment of tin* halaiiee of nature, which was 
disturbed by the introduction of the <M)tton plant. It i-also 
no doubt due in large part (o the gerieial employirieiit of 
control measures. 

RED MAOivoT Pon'ivondyfu yossypn, Co(|iiillet t). 

Barbados. -This was piesent tti some extent, and the local 
Superintendent ot Agriciiltnie hug^csts that it is always 
associated with the attacks of black arm. 

This insect is known as a pc'-t oiil> in Jhuhatlos and was 
not recorded from any other Inland duiing 1000. It has been 
known to occiu in Montserrat in past y«=*ai s. 

roTTOX APHIS (Aphis y Hsypii, Glover). 

Barbados.—Only a fe>v were present in 1000. 

Although this insect is only reported from Baibados, it 
probably occurs in all the other islands of the West Indies, 
though not present in «uftieiently large numbers to attract 
attention. 



Cacao Pests. 

THRiPs (Phy^opus ruhrocincta^ Giard.)* 

St. Vincent.—These are reported as having been responsi¬ 
ble for a considerable amount of damage on several estates, 
especially when the conditions of growth are unfavourable; 
the soil being poor, or the shade insufficient. 

Grenada.--There have been slight outbreaks of these 
insects on cacao leaves and pods, but no tieatment has been 
gi\eii. The dampness of the >eai* may ha\e kept them in 
check. 

St. Lucia. —They were of general prevalence, but were 
most frequently observed in the spiing months and again 
in August and September. They are apparently of more 
importance on cacao growing in bottom lands. 

Virgin Islands.—Some of these insects occurred on cacao 
growing at the Botanic Station. 

(’ACAO BEETLE (Sfcirastoma depressunif L.). 

Grenada.—This insect occurred in about the usual numbers 
throughout the ioland. Piecautions are matters of routine on 
many estates and appear to be reasonably effective. 

It was not reported from any of the other islands. 

8t ALF INHECTS AND MEALY-BUOS. 

St. Vincent.—Mealy-bugs were seen in most fields, but the 
extent of the damage caused by them is not known. 

(ireuada. Both these cla^-ses of insect appear to be 
increasing slowly, especially on peasants’ properties. The attack 
of Akee fringed scale (Aaterolevanium pustulaiiSt Ckll.), which 
occurred in 1908 does not appeal to have spread. The species 
of mealy-bug appears in most cases to be Ceroputo barheri^ 
Ckll.^ 

Nevi«.—Mealy-bugs were observed but only in small 
numbers. 

Virgin Islands.- Mealy-bugs occurred on the cacao at the 
Botanic Station. They were fostered by ante. 

Pests of Limes and Other Citrus Trees. 

SCALE INSECTS. 

Barbados.—The principal species occurring in this island 
were the purple scale (Lepidoaaphes beckii, Newm.),* the white 
scale (Chiomiapw citri, Comst.), and the green scale {Coccus sp.) 
probably viridia, (Green.)t. A species of Ceroplaates^ probably C. 
floridenaist Comst^^ and siSelenaapidua^prohaMy S, articulatus, 
(Morg.)i were also observed. The purple and white scales 


* ("eroput0 barberi, {OklD-Dactylopiuabarberi, Ckll. 

* Lepidosaphesbeckiiy (Newm.)= citricolay (Pack.). 

\ Coccus viridity {Grceu,)^L€caniumviruley Green. 

X Selenaspidua articulatus^ articidatus, Morg. 
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appeared to be parasitised by insects, and the red-headeil 
fungus (Sphaerostilbe coccophila, Tul) was also iccorded as 
attacking the white scale. 

St. Vincent.—The attack of thc-^c insects was reported to 
be universally severe. The red-headed fungus and the black fun¬ 
gus (Myrianghnn Ihiriaei, Mont.) wei e aNo recorded as attacking 
the purple, green, and \\ hite scales, but these natural enemies 
did not appear to be sufficiently \igorons to keep the pests in 
check. In addition to the insects mentioned above, the black 
line scale (iHchnanpis hmgiroHfris, (Sign)) v^as also seen on 
citru.s plants in this island. 

Grenada. Individual trees attacked by |i)nrph*, nhite. 

and green scales. 

8t. Lucia. The pin pie, \\ hite and gi((*n •-cales weie piesent 
on a few trees in most lime plantations. The same insects 
together with the red scale (probably SifcnuK])i(his (tr/lviilatus) 
have been present on oiangc trees at [Tnion. 

Dominica.- They are reported to be abundant on lime 
plantations which are not well cai ed for, while plantation- 
which are maintained under good cultivation are pi*actically 
free from their attacks 

Montserrat.-Scale insect attacks weie severe in certain 
localities. The green scale was most abundant, decieasing in 
severity of attack tow aids the end oi the year. TJie snow' scale 
was especially abundant only in the southern part oi the island, 
and the pur'ple scale w'as generally distributed, but was not 
paiticulaily severe in its attaeks. In addition, the Lantana bug 
{Orthtzm insignis, Dough) has been reeorded as (X'curriirg in 
small areas. 

Antigua These were reported as having been [)revaimrt 
during the year. The snow scaie and a species of Orthe/ia were 
most abundant. Purple scale w^as seen in small <|uarrtities, but 
the green scale was not noticed 

8t. Kitts.—The young liin» s planted out were all attackid 
by scale insects of v'arious kir»de, and in a lew instances resort 
was made to spraying. 

Nevis.-Limes were attacked by scale insects, but lire 
attacks were not severe 

Virgin Islands—The^e occur on limes in tin expeirn.ent 
station, while the ti^ees in the connti’y were fairly free. 

B0R":r {Leplontilus prannorfutti, Fabr.). 

Dominica.—They wererepoit d in or>e instance only, and 
in this case their presence was associated wiih careless pruriir»i: 

Montserrat.- They were plentiful in dead branches oi dt ad 
sections of trees on one estate, and were especially common im 
trees that had been covered with Bengal beans. 


Ischmispia longirosiriny (Sign,) ~luhtK-yits JdiJoi nns, I'ougl 
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PBST8 OF [Rubber Trees. 

SCALE INSECTS. 

St. Vincent.— Both Oastilloa and Kickxia were badly 
attacked by scale insects, the species reported being Asteroleoa- 
nium pustulariH, Ckll., and Coccuh viridis, (Green.), together 
with a species of white fly. 

Grenada.—Oastilloa was attacked by mealy-bug. 

8t. Lucia.—Oastilloa at Union was attacked by the Akee 
fringed scale {Asterolecanium pustulana^ Okll.), which was, 
however, freely parasitised by the red-headed fungus. 

Dominica.—Oastilloa was reported as being attacked by 
white scale and mealy-bugs. 

Antigua.—Oastilloa was attacked by the Akee fringed, and 
other scales. 

St. Kitts.—Oastilloa was attacked by mealy-bugs and scale 
insects. 

Virgin Islands.—Some scale insects occurred on the trees 
at the Botanic Station. 

Pksts of Swkrt Potato. 

WKBViL (CvyptorhynchxiH baiatne, Waterhouse). 

Barbados. The crops in the drier districts of the island 
were badly attacked. 

St. Vincent.—It occurred generally throughout the island, 

Antigua.—More or less severe attacks were of common 
occurrence. 

St. Kitts.- One mild attack was reported in this island. 

Nevis.— It was occasionally to be found in fields where two 
crops have been grown in succession, but no appreciable damage 
was done. 

This insect, which is popularly known as Jacobs or Scarabee, 
is a serious pest in Barbados, an<l also occurs as a pest in 
St. Vincent and Antigua. It is not of much importance in 
any of the other islands. 

Other potato pests such as caterpillar, thrips and led 
spider have either not been observed during the year in any 
of the islands, or they have occurred in such small numbers 
that they have not been regarded as doing any dc^age. The 
caterpillar is reported from St. Vincent and Antigua and the 
red spider from Grenada and Antigua. Slugs were mentioned 
as being troublesome on some sweet potato plots at I^nion, 
St. Lucia. 


Green Dressings. 

LEAF-BATING CATERPILLARS. 

Barbados.— Woolly pyrol (Phaseolus mungo, L.) and Bengal 
beans {Mucuna pruriens, var.), which are the crops principally 
grown for green dressings, were badly attacked during the year 
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by the larvae of more than one moth. One of these was the 
woolly pyrol moth (Thentiesia f/emiunfaiis, ITiibii.): the otheis 
ai‘e not as yet determined. 

St. Vincent.—These were fairly numerous on ground nuts 
in one district, and woolly pyrol was badly attacked, at the 
Agricultural School. 

Montserrat.- -Fields of Bengal beans were in some cases 
badly attacked by a green caterpillar, probably the woolly 
pyrol moth, and in a few cases entirely destroyed. The attack 
was not general and did not cause any alarm. With the 
extended use of the beans it may in future do damage. 

Antigua. -Attacks of eaterpillal^ were not so severe in 
1009 as on some former occasions. 

St. Kitts. Pigeon peas {Cajamin Imficiis, Sprung.) and 
Bengal beans were attacked. No remedial measures were 
employed beyond turning the dressing into the soil. 

In the remaining islands no attacks of leaf-eating cater¬ 
pillars are recorded on cro]>s grown for green dressing-. 

Pk.sts of Gnouxn Npts. 

MBALY-BrG.s. 

Grenada.—The experimental plots were badly attacked. 

This, with the exception of an attack of (‘aterpillars on 
ground nut leaves in St. Vincent, as reconled above, constituteci 
the only example of insect pests on these plants during the 
year 1909. 

PRSTS of ONIONvS. 

CATKRI’llJ.ARS. 

Montserrat. —There was a persistent attack in some places 
which was kept in check by picking. 

Antigua.—The attacks were not so sevei'e ns on >ome 
former occasions. 

THRlPS {Thripn tabaci, Lind.). 

Montserrat,—There was a slight attack in one instance, 
not resulting in any damage. 

These constitute the only inse^’t attacks on onions recorded 
in the West Indies for the year under review. 

GENERAL REMARKS. 

St. Vincent.--Tlie brown shield .scale {Snissetia hrmis- 
phaerica, (Targ.))* was observed to be attacking the Madui a 
shade tree (Gliricidia maculata, II.B. K.). 

Grenada.—Recurrent attacks of the potato bugt occurred 
on young crops of Indian corn. An unidentified caterpillar 
was found in one parish on Indian corn leaves, but was 
apparently destroyed by heavy rains. 

*Sai3setia hemisphderica, {Tac(;^.} — Lfcanium hnnlnphncirirum, Targ. 

t The potato bug of Grenada Is probably a species of the gonus Spar^ 
tocera, —H.A.B, 
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St. LMcia.—The cut worm is reported to have attacked 
young cotton in several parts of the island, so netimos before 
tlie seedlings appeared above the soil. 

Considerable damage was caused to sugar-cane on one estate 
by rats. 

Dominica. -About 50 per cent, of tlie oranges at the 
Botanic Station were attacked by what was apparently a fruit 
fly. The same or another species also attacked mango and 
guava fruits. 

MoutseiTat.—Indian corn was attacked by the corn ear 
worm (lleliothxH armiger, HUbn.). This appears to be a pest 
of increasing importance in that island. 

Antigua.—Attacks of corn ear worm were recorded but 
wore not of serious importance. 

St. Kitts.—Fields of young sugar-canes are often attacked 
to a serious extent by grasshoppers, which in some districts, 
and in dry seasons, cause a considerable amount of damage. 
Flocks of guinea birds were kept on some estates where this 
pest occurred, and were found mo«t useful in controlling it. 

As in the case of the report on fungus diseases, this is the 
first occasion upon which information of this nature has been 
collected. It is intended to repeat these reports in subsequent 
years in ordei* to obtain some records of the increase or 
decrease of any given pest, and thus ti*) determine the effective¬ 
ness of the preventive measures generally emiiloyed for its 
control 
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AN ACCOUNT OP THE REPORT OP THE ROYAL 
COMMISSION ON TRADE RELATIONS 
BETWEEN CANADA AND THE 
WEST INDIES. 


The following account ol‘ the llepoit of the lioyal Com¬ 
mission (1909-10) on Tra(ie Helations ))etween Canada and tlie 
West Indies is giv(‘n licre with the object of affording a short 
summary of the conclusions reacheil by tlie Commission, as well 
as for the purpose of making a simple rta-ord of those* conclu¬ 
sions. The facts which are employed in tlie article have been 
supplied from the* report of that Commission issui'd in September 
1910, the largest amount of attention liaving been given to 
Part 1 [Cd. 5809.] Tln^ other ])arts, namely, l*arts, II, III and 
IV, dealing respectively with Minutes [>f Kvidence taken in 
Canada, Minutes of Kvidence taken in the West lndi(*s, and 
Minutes of Kvidence taken in London, are iirintcd separately 
as [Cd. *19911, January 1910 : |Cd. 5870), Si'ptember 1910; and 
[Cd. 5870], Sei>tember 1910. 

Kvknts Lkadinc, to THt] ArnojN’TAii^NT ot’ THio Commission. 

The lirst of these mentioned in the report was the vi-»it in 
1890, of Mr. Foster, then Minister of Finance in the Dominion, 
to the W'est Indi(*s with the obje<*t of considen'ing projiosals for 
commercial reciprocity Ix'twcen Canada and thc^e colonies. TJie 
desire in the W est Indies to obtain favourable t(*rms from the 
Cnited States under the McKinley 'Farilf Act, and other matters 
pi'evented iiny success in regard to tin* pur pose's for* which 
the visit was made. lJu* attitude of mind toward the 
question, on the ])art of W^'st Indian pr’odnc(*r’s, was still the 
same in 1897, as is sliown by tin* (‘videncr* taken b(*foie tire 
Koyal Commission of that year*. The change of o})inion in the 
matter seems to date from 1898, when the (^anadian Prelei’cntial 
Tai'iff was extended to the Hriti-li W'est Indies, on tlie grounds 
that the.se colonies afforded huge opportunities for* the d(*v(*lop- 
ment of ti*ade with Canada, and that such a policy w^mld 
afford Canada a means of fulfilling some of iier Impi'rial resjion- 
sibilities. The [ireferenct* consisted in a rr’duction of li5 tier 
cent, on tlie import tluties, in regard to tin* ])roduce of the 
West Indian <‘olonies. and in permission for* Ibitish-giown 
sugar to enter* that ('onntr y at Ih’itish inebnontial tariff rates, 

The granting of this jirelerence was not a sueeess at first, 
because, as Mi*. Fielding ex[)laiiu d in his Budget siieech, 1899 
(in the words of the leiiort): ‘The effect of the eount(*i vailiiig 
duties imposed in the United Stat**s against bounty-fed beet 
sugar was to render the market oi the Dnited States nioi*e 
favourable than tliat of ('anada to West Indian cane sugar*.’ 
(Parti, par*. 10.) The attitude of the West India Committ(‘e, 
which had all along been against cndangf'i ing the United States 
market for West Indian sugar, by any tariff arrangements 
with Canada, \vas still maintained. 
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Another abortive prcijo^al one einanatiiif? from Trini¬ 
dad, in 1000, when delegates were sent by this colony to 
Ottaw’a, wuth the result that the Canadian Government made 
a proposal to the Government of Trinidad in relation to a recipro¬ 
cal arrangement. Mr. P^'lelding’s Budget .speech of that year 
sliowcd that the ])r()pnsal included (1) free trading in tlie pro¬ 
ducts ot Trinidad and the Dominion.exce])t in regard to spirit¬ 
uous li({Uors and l()l}aecf), with the pi^ovi^'ioii that llie goods 
sliould be carried direct brdween the U'(‘Sl l)idies and Canada ; 
(2) that \vhil(} the duties on certain special articles imported 
from other countries \vere not to be rediued below a certain 
minimuni, iK)th Governiiient« w’ei‘(‘ to Ik* Kd't fr ee to enter into 
ci)innicrcial ariangcments with any oilier part of tlio Knipirc. 

It w’as in this year that the tirefcnvutial rednetifin of 
25 per cent, on British iintiorts into Canada was raided to jicr 
cent. It was not nidil 10()‘». Imwevtn*, that this had much 
elTeet on West Iinlian trade Avith ('anathi. Certain eviails of 
that lime operat(‘d in tlie din'clion oT laigtdy increasing 1 ho 
bulk of the siigar (‘xjiort s to t he 1 )ominion. Thesii Aver(‘: (1) llio 
Bl'u-^s(‘ls (^onv'ention oI which, aiming at tlie abolition 

of bounties, (-aU'etl the di'-appearanet‘<)f the American eounter- 
vailiiig duties of bonnt\*fed sugar, and made i he American 
mai k('t le.'^s attlaet ive to the Wc'.t. Indian proilne(‘r; (2) tJie 
sur tax tliatwas inii)o^{‘d in that yeaiMm import" fiom (hnanany 
into Canada, which lias had the (‘ITeet of riMliieing tin* imports 
of German sugar into tlie I>nieinioii almo"t to nothing; tlie 
lfnib‘(t States pndVrenec^ to sugar imjaoted froml\)ito Kieo, 
th(‘ PliilippiiH's and Cuba a ♦ ircnmsianee which has increa^cil 
in etTi‘ct sinei* Porto Bican sngai* has hciai admitted fi(‘(‘into 
the rnit<‘d Stati*^, and ^inei* that i roni tli(‘ Plulipjlines and Cuba 
has l)c(*n enabled to enter on "laa-ial lerm^; (I) th(‘ increase in 
the consumption of sngai* in C’anada, w liieli has laa n fi’om i OPOOO 
tons in ISUt) to ISr),()0() ton" in P.H t). 'J'lu' (dl\‘et of these varion.s 
(•ans(‘s is show n in tin* fact tliat, w hile the exports of sugar from 
the West Indies into tin* Dominion did not inerea"(‘much above 
ll,t)()() tons, up to B)()o,they reached l’k‘],()t)0 tons, in IDUl). 

It wats owing to tliis unportama' (hat tlH‘ Canadian sugar 
markc‘t had gainetl, in relation to the West Indies, that pro¬ 
posals were renewed fora leeiproeal arrangemient between the 
tw'o eountrii's. In tairsuanee of this, suggestions for a rednetion 
of 10 ))ei;eent. on goods from Canaila were brought before'the 
Government of British (Juiana: these were declined. In the 
following year, the proptisuls of 1000 weie levivcd by the 
Trinidad Chamber of Commerce, Avithont elTeet. 

The next step in the matter Avas the sending of a Commis¬ 
sion of three delegates from the Boanls of Tiade of Toronto, 
Halifax and Sr. John, to the West Indies, to study Hie trade 
conditions. The scope of the matter Avas extended, in the same 
year, Avith the result that a eonforeneeon the trade relations 
betAveen Canada and the West Indies was held in January 1008, 
in Barbados. This eonferonco aa ms attended by delegates from the 
West Indies and from tlie Domiirmn (ioveriunent, and its policy 
. \vas the exchange of vieAVs i atlier than the aeeeptanee of binding 
resolutions of any nature Avhatever. It eoneludcd by adopting 
resolutions in favour of: (1) uegotatious for reciprocal tariff 
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concessions ; (2) the establishment of cheaper telegraphic com¬ 
munication between Canadi and the West Indies; an 1 (d) of 
the provision of improvetl trau'^porlation fac*ilities in connexion 
with trade between the West Indies and Canada. 

Tl\is ci^nfercnce was followed by attempts, on the ))irt of 
the (lovernments of ihirhados and Anti«j:ua, to make tarid* 
an\uiLi:(Mnent- in tho^(» c‘oIoni(‘s wdiiidi w'oiild be favv)uiMbl(^ to 
C ur\da. It w i'^ seen, how'evtU', by tlie niadi in (ilovermin*nt, 
tliat the niakinir of indepiUident re(‘ipr(u*al ai i ai.u:enu'nts with 
the sei>vi‘ate colouii''^ woidd bf‘a niattm’ (d' dilVieulty, if not 
impo'-'-ibility. A i*eport dealiinr willillu' ein mnstane(‘s was, 
llnuid'ort*. Mibinil ted to iln‘ CoinmittiM^ (d* the Ihi\y Coinndl of 
Canada i)y the Minister of I'hiiance. The report of this Com- 
initte(‘, made aft<‘r tlie con^ideiation of tlu* lii '^t-mentioned one, 
[)oiiUed out that while tin* action of IJirbados indicated 
a substantial ami gratifyini; advanc(‘ towaid^ reidprocily 
betw’e(*n tlu' W(*^t Indie^and Canada, thcM(‘ w(*ii‘ tlu' I'ollouing 
objections to thi'inmnaHab' conchmion of a r(‘cipiocity agree¬ 
ment :(1) that ajiait from the further (‘onei‘^sions dmmnded of 
(’anada, the li>t of artieh'^ of Iliitish oiigin upon which a tire- 
f(‘re‘ a‘ \\ould l)(‘ grantid in Harbado-' omits some* iltuns of 
Canadian <‘\poi( n)>o i wliich favonr.abh' l.uin’ treatinmil. is 
very desirable \ { !) tin’ f let t iiat 1 In^ making of ‘-neli an ai range- 
men t liy t/ inad.i with one (‘olony only }n e-ent ^ d iriienll ies that 
might uotaiiNf* in tlu»(M-e of a mori' eompiadnmsiv i* sidimm*. 
(Paitl, p i!.) In t lie (‘mi, t h(* snggeNtionwasma(l(*lhataeon- 
fermie(‘ should be orga ni/ed by I mp(a iai aulhoiity in lli(‘ form 
of a JJoyal Conmrmsion, or in ^ome otli(‘r e\])(Mlient manm'r 
It was this su<p^r,.^t ion w hieii i (‘^ult(*(l in t 1 h‘ appointment of I he 
Royal ('omini^^hm w lio'-t*r(‘[)orl forms th(‘ subject of this art iele. 
In eoneluding lhi«^ "('elion of the la port, hrii'f M‘r(’rene(‘ is 
mad(’ to some ree(‘]it change's in Canadian ](‘gi'-lat ion rmregaids 
tin* iinportation of snga 1 . an* as follow-: (1) in April 

ld(i7, tin' Ihit la'dnetion of o!n‘-thir<l frean t lu‘ordinal y tai iff 
ratios Ava-substii nt('d by sp^.clal rales, with tin' provi'-jon of 
intermediate tai id’rate's bet w(*(‘ii the* ge'iieral faiid rate's and 
the Jb'itish pi e'lere'nl !al taiid; ^d) -iina* ilii"*, inte*rme‘diate 
rates on a number of artieh's ha\e Ixam gianle'd to si'veral 
eountiies, withonl alTe'eting that with regard to sugar: (d) in 
11)07, the ('anadian (h)veinment graiite’d tl e bea'l ^ugar factoiie’H 
in that eoniit ry t he pi iA'ilege* of importing loit'igii law-ngar, 
niulertln' ib-itish pied’eieiitial tarid* rale'-, np to 2 tons for ew (*ry 
ton of reliin'fl sugar ])roduee'd from Canadian be'c't, till 1000, 
AAMtli a reelueed ‘-eale for Cue in'xt twee years; O) the 1007 
Riidge't granted tin* Canadian refine:-: ‘ tIn* privih'ge of im¬ 
porting foreign suga: at the Rmisli pi efi'r^'iitial rate* to tin* 
extenit of one-fiftli of tin* lefiiied .sugar '\hieli they prodnee'd 
importations of molasses into Canada, .!in*ct fiv'in a Ihitish 
possession have been free of dntv, since} 1001. (Part I, par. 21.) 

Tile coimtitution of the (Jommission, aiipointe'd under 
tho circumstances related in tlie hist paragrapli, Ava.s as 
fol low’s 

The Right Hononniblo Lord Ralfourof Rurleigh, P.C., K.T. 
The Honourable William Stevens Fielding, 
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The Honourable William T’aterson, 

Sir Jolin Poyiulor Dirkson-Poyuder, Bai t., D.S.O., M.P.,* aud 
Sir Daniel Moriis, K.C^.M.(»., togetliei u itli Hubert Russell 
Cowell, Esq., H.A., Secretary. 

Chanoks in Wkst Indian Condiuons sinck ihk Royal 
(’oMMishioN or 1897. 


These are best indicated by means ol a table which is 
given ill Part I of the Reiiort of the Commission, and is pre¬ 
sented here as follows 



* Paiscd to tbe poora}j:»’ uitli the ti(b* «»f Loid on his appoint¬ 

ment to the Go\ernorship of New C.iiul In foie the Deport was submitted 
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This is followed by a table giveii ; tlu* purpose of illn^- 
tratiog the diversion of e'-t Indio- ado From the rnit»‘d 
States since 1891). It presents the \aln dF tlu‘ sugar e\porl(»il 
from British (iuiana - the hirge>^t siigar-piodueing coh>ny to 
the United States and Canada, in recent years: 

Year 


1899-1000 
11901-2 
11908-4 .. 

,1907-8 
l l!)08 J» 

Tiik Conditions in thk Sioveiiad C(n.oNiEs. 

It is not necessary, in an artiede of this kind, to go into 
details in regal (1 to this matter. It >\ill bo snHiei(‘nt to give 
ligures, taken From i*art I, par^. 88-10, oF tlu‘ ri‘poi‘t, 'showing 
the changes in tiade that have triktm plact^ since the period 
1890 7. Tiu'se ar(‘ summarized in the (ollowing table: 


Colony. 

isim-T. 

1908-9. 1 

1 nercase. 

Per (‘ent. 

Jamaica. 

t* 

C 

C 


n( 

751.987 

988,751 

170,001 

24'0 

Jniporis 


2,120,885 ' 

5(58,9.57 

80 0 

h'.vporfst 1 

1,170,211 

2,2(58,25 1 

798,01.8 

1 .51*0 

Ibiti^h Cuiana. 



.710,051’ 

27,095 ' 

' 5 0 

huporr.s , 

1,4 t:i, 

1,7.S 1,571 

811,021 

1 28*() 

h\vports .. 


1,882.859 

I70,.S50 

80 0 

Trinidad and Tobago. 





Rcrvifuc .. 

(511,581 

881,715 

228,811 

80*5 

ho ports ... 

2,1(51,281 

2,082,702 

521,571 

21-0 

Kxports . 
Barbados. 

1.991,92(5 

2,500,195 

515,209 

H 

20() 

t 

Reveniip . . 

185,582 

189,805 

1,278 

1 2-:; 

J)npt>rtii .. 

I,()18,8()() 

1,22.5,809 

170,988 i 

1 10-7 

Exports ... 

758,227 

01S,17s 

189,951 

' 25'() 

Grenada 1 

Revnine .. 

5(>,210 , 

78,182 

10,072 

1 30-0 

I)nports .. 

175.712 , 

808,78:5 

128,071 

1 70-2 

Exports 

172,020 

8.59,215 

187,225 

1 109-0 

St. Vincent. 

Revenue ... 

20,4S7 

81,1595 

1,908 

18*5 

Itnportn ... 

71,490 ' 

118,7‘8 

12,228 

59*0 

Exports ... . . 

(57,892 

94,789 , 

27,817 

15-8 

St. Lucia. , 

Reveyiue ... 

.>5,3:51 

, 05,091 1 

i 10,808 

180 

Imports ... 

190,585 ’ 

‘ 289,775 1 

I 89,211 

10*0 

\ Exports ... 

120,295 

152,:880t 

10,085 

IPO 

r^eeward Lslands. 





Revenue ... 

121,5(51 

154,338 1 

I 88,772 

27-7 

Imports .. 

840,112 

540.750 , 

, 200,088 

64-8 

Exports ... 

851,429 

517,407 1 

1 100,088 

47*2 


* Duties reduced Irom la to I2i [Kt cent., in 1908 9. A reduction of 5 pei 


To United States. 


To ( anada. 


£ 

782,500 
800J 00 
408,89(5 
29(5,780 
Nil. 

2(i8,900 


C 

8-,800 
78,(590 
1501,400 
017,5 40 
858,800 
750,80(5 
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Thr Valuk of the Canadian Prefrrencb 
IN THE West Indies. 

In relation to thi«? matter, the followinp: eonoln«ions may 
bo dofbucfl shoitly ftom tbe r(‘port ol llio Commission: (1) 
that ilio Canadian ])referent ial policy lins been already of very 
I?roat benefit to West Indian •-nyar prodneers ; (J) that, takinj? 
one y(*ar with anr)thcr, llritisli We-t Inrlian ‘^nj^ar ]>rodn(‘eis 
have received from a third to a half nf the y)]eference: or 
approximately from O.s. to ll.v ncr ton above tin* price obtain¬ 
able \\ithont- th(‘ prefcrenc(‘: (iJ) that tin; C/aiiadian ])refeionco 
has widened tlie market for West Indian siiu^ar, as is >hown by 
the fact that dnrino: IDOT-O, (Jreenoek refiners have iriid prices 
for Wo'-t Indian '•n;rar-^ wliich cv<*eeded t he ciii-rent prices of 

Java supfar ; (1) that: ‘the (Janrdian preferpiico. 

sn])))lements the Brn^sels ('onvmtion in frivinp: to the We.st 
Indian snp:ar imbisti v that ^(‘cniity. the want r)f \^]iieh threat¬ 
ened it at one time with extinction.’ (Part I, i)ar. 10.) 

Tliis part of tlie report to ])oint ont that the 

seenrinpr, by Jhe West Tmlian ])rodne(n*, of tire wliolo of the 
]irefei‘eneo at pi’escmt p:rant(»d would l)(» a matter- of nnfaii-ness 
to the Canadian I’efinci’. bca arise it would can^e him to have to 
pay a liiirher i)rie(‘ for* his i-mav srrtrar, witiiont leceivirn; 
com])ensation in ndatiorr to the eorripcdition of imported 
refined suRar. 

With i*efer(*nce to the operation of tin* pr‘ef(‘renee in loprarrl 
to the dilTer*ent kinds of '-nerar ])rodrreed in the Jirdie.s, it 

is poiirted ont that the matters l)ronp:ht forward already ajiply 
partieril.ii ly to snp:ars know’n a*' ‘ eent r^ifirtral’, ‘dr'y’, or 

‘ refininc: crystals’, Irnt that some modification of them is 
rectriired in relation to ninscovado snp:ar. This is because the 
Iowa*!' snero*'^* content of this «n^'ar makes it less aeceptable to 
r(*finei'-? rinle'-s it is sold cheaply, or* nnlesQ ther*e is a shortap:e 
of tin? other sirsrar.s. It is eon^iderofl that, althonprh for .some 
time hefor-e 1007, the Canadian i*eftners pave the prodneers of 
nuiscovado X(*w York prices, topetln'r with half thetnebnence, 
there is a donbt, at the present time, as to if, under (ji’dinniy 
conditions, the prodneers of this snpar obtain an appreciable 
pro})ortion of the prefeivnce. As far as molas-es is concerned, 
althoriph it has at pi’osont a lavpe market in Canada and 
New foundland, beinp especially acceptable on account of it.s 
hiph srreroso content, it is the o]>inion of the Commission that 
this nrar ket is not necessMiilv irermanent, sonic of the evideneo 
in Canada havinp adduced the fact that the product is bcinp 
replaced in that country by .siipar in a dry form. Tiro 
production of nin'=cova(io snirai* is reparded by the Commission 
as a dcclininp indri.stry, and it is rirpcd that every effort should 
he ma<le to introduce ini]novcd methods of inannfactrire into 
the Wc'-t Indies; the benefits conferred on Antipna by the 
(Vntral Snpar Factory are bi’oripht forward in support of this 
snppe«tion. Further, tire Commission (*onsidei\s that it i.s only 
the pn*at natural advantapes po-so.s^ed by Antipna, Barbados 
and St, Kitts that have enabled the muscovado industry to 
survive. 
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These matters relate to the preference in so far as it 
benefits the s\ip:ar producer; considerations are brought 
forward to sliow that it U also of advantage to the Canadian 
refiner, in that: (1) a large body of producers having an 
interest in selling to him is created, by the existence of wliich 
he is relieved to a large extent of the necessity for nieoiing 
otliers in eomi)ctition, for supplies in other markets; (2) tlie 
reduction of duties eifecteil by it ])robal)Iy stimulates 
con'jiim[)tien, and thus enlarges the refiner's business. 

C insldeiMtion of the value of Xew Voi k quotations for iion- 
prcfci red sugar as a basis for the calenhitioii of prices led to the 
disciviliting of (flotations in tliat mark(‘t as a basis for (*aleiila- 
tion tlironghout the year, especially as the dilTerence between 
Canadian and Xew York prices, during the y(\*ii', vaiics from 
nothing to a value greater than tlie total ])iefer(nce. The 
C'ommi''^ion is not satisfied that tlie necessary eonditions are 
fnllille<l by any other market, though a fairly reliable criterion 
is supplied in tlie Ibiinbiirg prices for beet. Attention isdrawn 
to the incorrectn(»ss of the statement that anything paid to the 
producer abtive the current Xew York prices is the amount of 
the pndVrence received by him, when New York (piot/itions are 
nominal; that is to say, during the earlier pares of the ytNir 
when that maiket is i*<*ceiving Cnbin sni^ar in large quantities. 
Ill the matter of (dioo^ing a basis to be agreed upon between 
buyer and seller, it is unlikely that sindi an agreement 
will be I'oached, because: (1) tiio buyers ai'e thinking of 
the cheapest mark(‘t in which they can make pni cliases, and 
the seller of the dearest market in which he can dispose of his 
sugar : (J) the (‘onqiarisons must be made with the aid of tcumis 
that are precisely (vpiivalent; and (3) the condition-, of sale and 
tlie vaiiations of trade prevent any one set of figures being 
taken as an bivariable basi'^. Tlie.se are the chief considerations ; 
there are others which relate to tlie neci'ssity for allowance of 
diiTerenc(*s in frtnght and insurance, and to tiie fact that the 
Canadian reliners prefer to buy their .sugar as they want it, 
ratlicr than to carry stocks. 

It has been alleged by both refiner and producer that 
co-operation was taking place on the side of the other party, 
of sucli a nature as to damage his interests. It seems that 
tliere has been actually sonu^thingin the nature of cooperation 
on the part of producers, although the buyers Imve been prone 
to think tliat tills has existed to a far greater extent than is 
actually the case. Reference is made to the serious position 
that is created through the permission wliich was given, early 
in 1901), to the Canadian refiners to obtain 20 per cent, of the 
non-preferred sugar npoii the iireferential terms. It is recogniz¬ 
ed tlric sucli permission enables them to exert pressure upon 
the West Indian jirodiicer. Tin* matter is far-reaching, becjause, 
unless ic is re-arranged in such a way as to regain the confidence 
of the producers, the question of reciprocity with Canada is 
likely to be met with m iny additional difiicultie-*. In illustra¬ 
tion, figures are given which indicate that it would bo possible 
for the refiners to import foreign sugars at preferential rates to 
such an extent as to reduce the Canadiaa need for West Indian 
sugar from 198,000 tons to 120,000 tons, approximately. It is 
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pointed out, in presenting these ngiiic'-, that due consideration 
jnnst be given in all such arguments to the fact that the Canadian 
market is rapidly expanding. 

Returning to the matter of the mode of granting the 
preference, and tli(‘ determination of its amount, it was strong¬ 
ly represented to the Commission tliat the concessions by 
which leliners arc; enabled to im[)ort a (ertain amount of 
foreign sugar under preferential rate*^ shonhf be withdrawn. 
The (k)mniissi()n has givcm careful eonsideration to the (piestion 
of the possibility of finding a set tied mc‘ans for determining the 
proportion-^ of the preference which should be received by the 
groAvers and refiners, respectively: no ‘-ucli means seems to be 
entirely practicabh\ Neither does it seem to be possible to 
establish a tribunal to d<M*ide Ix^lwetm tin; advantages that are 
being reci'ived by each party, at any time. Mcuition is made 
of tlie sugg(‘stion by Sir S'evih' Lubbock: ‘provided that 
tin; coiKM'^^ioii to the refincu’s were* withdrawn, a mucli smaller 
j)refer(‘n(‘e than at | resemt exists would attiact Wivst Indian 
raw sugar to Canada, and w'ould be reganted as a material 
beiu‘tit by the growers,’ and it seems to the Commission that a 
solution of the diniciilty may l)e found in soiiie manner similar 
to this*, (|^‘vrt I, par. 71.) 

Tiir: K.sTioN or Ria iphocitv. 

In relation to this, a review^ isgiwn fust of tliocircnm- 
stanees suri’onmling th(‘ pud'cuence giaittc'd by Canada to tin; 
West linli(‘s. It is pointed out that, while* the Dominion 
Covernment ehmianded no eouecssion in re'tniii, nor (*v<‘n 
eininire'd into tin* <‘ITe(*t of the* (‘ohmial taiilTs on tlie tiade 
of Cariada, tin* Canadian market lias become of gr(*at 
importaiu'e* to produeeis in the W'est Indites, lai‘g(*ly on 
account of this pri‘f(*r('nce*, (*ve*n though until the time of the 
Rrussels C()nv(‘niion, tin* <*n'eshown from tin* pr(*ference was 
not gi‘(*at. The dang(*r of tlie smldeu w itlnlrawal of tin* jne- 
ference* is realized, especially as tin* I'liited States inc'vented 
from becoming a imirket fur West Indian sugar, and Tln*r(* are* 
tin; disaeivantages, as far as the mark(*ts of the* Cnite^el King¬ 
dom anel tin* (’olonie*s are e*e)n(*e*rin*d, eif distane*e* nneler condi¬ 
tions of cemipe'titiem with Cemtinental b(*et. The jiresent 
nne*ertainly niakev, the peisitiem unsatisfactoi y : for, altlningh 
Canaela has given the ])r<*ferein*e gratis, it Avonld be a perfectly*' 
just course fen* it to be withdiawn if the inteiests of that 
country ele*manded such a course. Tin* i e*presentatie)n is there¬ 
fore nuule;: ‘if this <*(>nt iugency can be avoided, or even 
eleforreel, by senne present concession on the part of the West 
Indian Colonies, that concession ought tei be made. The 
evidence of most, if not all, of those inteicsted in tin* prosjier- 
ity of these (\)lonies Avas strongly in sujiport of this recom¬ 
mendation, and the only divergencies of opinion related to the 
amount and manner of the eoiicc'-sion AAhieh the individual 
Colonies could alTord, or ought to be called upon to make,’ 
(]^\rt 1, par. 7 f.) 

This h‘ads to the question as to the nature of the considera¬ 
tion to be ofTereil to (\uiada by the West fndies in order that 
the non-AvithdraAval of the benelits under the preference shall 
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bf assured. A review of fhe ways in wliieJi this nny be done 
leads to the followinu: conebi'^ion : ‘ t ln‘ L^ranf of a i e(‘ipi()<*al 
pretiM’enee the onlv polie\' n liieli is at all lilv»‘l\ to ('onniian<l 
any measure of approval either in tiie \Vi‘s( hitli in colonies or 
ill tin* 1 )()iuiuioii. \\ hih* in sonn^ eii*('umst mees obj(H*tion 
might be taken to the inauguiation b\ a monp of C'rown 
Colonies of a system of discriminatory tarilTs, \\(‘ f(>el 
that tin' very speeial relations which exist l)elwe(m (\inada 
and the West rmlics justify iis in supporting the adop¬ 
tion of su(*’i a ooli(*y in this case.' {V wt I. imi- 70.) Thr Com¬ 
mission found, in ridation to this, that it was generall> 
recogni'/ed in tin' \\ I'st Indies that coiu'cssitnis madi' to t'anada 
shouhi also exist in the same way in relation to tin' Cnited 
Kingdom, and that this vii'W' of the mat ttu- was also taki'U in 
('anada. Tlie rpiestion as to the aiticli's to bi' seh'ctcd for 
pi'eferential treatnnml n‘cci\es ('areful cousidcnation and, as 
a ri'suK. of the jnopos-ils that wa'u* madt' in Cimnhi and tlu' 
Wi'st Indii*^. a list of tin' artii'h's lias bc'c n diawn n|) by tin' 
Commission, which it |s sn^i^^v^tcd might Ix' pri'b'r- 

('iitial terms in icgai-d to Canada. This li-^t is nivcn in Scluahile 
A, Appi'iidix I, Tart I, of tin* Ih'port. As i(‘u.ii ds tin'amount 
of tin' pi cfi'i'i'ina', a gi'iieral agi ('('inent was found that tin' i-ati's 
of duty levied in r('sp(*(*t ofartieh's coming uinh'r it should bi' 
less liy 20 p(.i‘ (‘(‘lit. than those in the gi'iicral tarifl. Tin' siig* 
gi'stions that conn* foi'ward, in la'lation to tin* gi\ing of the 
prelei ('ina', an* that this may b(* <lone by: (1) K'diu'ing duties 
on imtiorts from Canada and tin* (hiiti'd Kingdom, or (2) 
keefiiiig t be (*\ist ing dutii's for goods fiom ilio^i' places, and 
raising tin* i‘at(‘^ on goods of •.t1n*r oiigm, oi (‘‘) liy com¬ 
bining I ln‘s(‘ nn*t hods Then* i thus, m r(‘IatioM to (O', tin* 
suggestion that the existing du i ^ should b(‘ reduced b\ |0 p(‘r 
(•(' 111 . in la\onr (0 t’.inada an I tin* ( nitid Kinudom, and 
increased liy t In* sa im* amount gainst foK'ign (aMintiics. Tin* 
('ommission d(*('ms (his woill v of (*onsid(‘rat ion, wln'i'c tin* 
hnancial cii(‘umst niecs of a coin i\ would not p(*rinit of tin* full 
20 per ci'iit. icduction imnn dntc'h, in ic'gaid to Camnlian 
and Jh’itish goods. The sfM'on I proposal, nann'ly, that existing 
rat< s sliould be k(*pt foi Caiml.i and (Im* Cnit(*d Kingdom and 
that t ln*y should l)i* iin*i(‘as(‘d for ot In*!* connt ri(‘s, would meet 
w'ith ojiposition in m*m> case*. b(‘eaiis(* of In* additional taxa¬ 
tion that this waiuld iii(*m, fora tim(*at any rat(' I'ln* !*ecom- 
mendation of the Commission is to tin* (‘llect t Irit.: ‘ an elTort 
.should be mad(' in (*v(*ry Colony to (*M*at(‘ tin* pri'h'ri'iiei* by 
aredm*lion of duties, and W(* would bopi* t/hal linanciMl ix*- 
adjustiiH'uts miglit 1 (* madi* wdii(*}i would ri'inh'r this po dbh*. 
In particular wc* would caicful <*onsid(*rati()ii 

should begisi'ii to tin* posCbiliiy of meeting tin' ih'fieit. in part 
at least, by an iin*rease in tin* excise did y on rum. In ni ’iiy 
Coloni(*- tin* -ysttMii now exist’ »g t(‘suits in giving the local 
production of iiim eonsid(«iable aflvanlagcs, and a very slight 
iiK'rease in tin* ex(*is(‘ duty w'ould, in mos< eases, produe(* all 
the revenue re(piiri*d. \ valid jnstilieation for such a cour.se 
lies in the fa(*t thit it is tin* sugar iinbistiy whi<*h is most, 
(‘losi'ly interested in the retc'utimi of the advantagi's of the 
Canadian preferi'iiee, and wdiieli also bein'fits by the existing 
firotection of rum.* The r<'port goes on to state*: ‘ We think that 
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many of the Colonies could well afford to grant an immediate 
preference on the lines which we have suggested above, and to 
postpone consideration of the steps to be taken for meeting the 
loss of revenue until the actual amount to be made good was 
more accurately known. In Colonics whose finances do not 
permit of even a temporary reduction of revenue, we would 
strongly urge that every attempt should be mrule to provide for 
some part at least of the los-» (»f revenue by other means th>ni 
the increase of the duties on articles of general utility.* 

( Part I, pars. 110 and 111.) 

The difficulty of the subject is increased by the difTe!*enees 
wliich exist in the pro'^peiit 3 '^ of the various West Indian 
colonies, and the consequent difference in ability to lower the 
rates on imported goods in favour of ('anada. This is one of 
the reasons why uniform tariff rates for all the colonies are not 
possible ; though the making of these would be nu iinprovenumt 
on the present state of affairs, espeeiallv as this would tend to 
draw the colonies closer together*. The matter of ncce.^sity 
seems to be the establishment of a uuifoi ni niinimrrrn amount 
of preference, leaving the colonies free to impose their own 
duties. An illustration (Part I. imr. 80) is giverr in eoiuiexiou 
with this, for the ])urpO‘-e of wJrieh it is consiileirnl that 
a colony might be fr*ee to impose srtch r.it(*s of duty on its 
imports, provided that the duties on goods from (’an ula.‘should 
not be more than four-fifllis of those on otlier goods. A-i 
regai’ds Canada, on the other hand, thi^ Cfoverumeiit woidd 
decide the I'ates of duty for itself, but would }>r'ovi<le tliat tlui 
duties on imports from the West Indies should not be more 
than four-fifths of tliose on goods fi'om foreign count l ies. 
Another matter of diflreulty is to decide what has to be done 
in regard to goods on the free list. The best gener al (‘oni\'-e 
would seem to bo tliat either party should u.^e its own di>ere- 
tion in the matter, interfeienee only being made in ea^es (hat 
merit special ti’eatinerrt. lit relation to the working of any 
Rclreme of preference, a form of agreement is tentatively giv(*n, 
in A])pendix I to the Report, which is intended to form a basis 
for considei’ation and modification in the futur*e, in the eveirt 
of a decision that the West Indies shall trade recipr ocally with 
Canada. 

Certain of the colonies occupy a special position in r*egar’d 
to the policy of granting a preference to goods from Canada 
In Montserrat, the list of articles given, which could be admitted 
under terms favourable to that country, was short. It is 
suggested, however, that in view of the general feeling in the 
matter in the island, and its present prosperity, tiris list could 
well be extended. The circumstances of Dorninca differ 
particularly, from those in most t)f the other islands, in that the 
trade of that island with Canada is very small at present, 
aniounting to less than 2 per cent, of the total exports. Tlio 
fact that the products of this island are sent ehiefiy to tlie 
United States lends to the fear of retaliation by that country 
in the event of any participation by Dominica in a scheme of 
preference with Ckuiada. There is the additional matter of the 
opinion of the Planters* Association of that island, which is to 
the effect that any benefit which may accrue would not justify 
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the loss of revenue that would result from the adoption of the 
polic y. As regards these questions, however, the view is taken 
that it does not seem probable that letaliation would take 
place on the p^ait of the United States, and it is not likely that 
tliO granting of the pic'lc^i'onoe uonhi lead to a seiious loi-s of 
revenue. This view of the ciuestion u'eiiis to be further 
justified by the fact that the proposals for leeiproeityj'>\ith 
Canada aie largely accepted, in piinciple, in Dominica.’ Loss 
of levenue, again, comes into consideration in the ease of the 
Virgin Islands. It is the opinion of the Commission in this ease, 
once more, that llie extent of this loss would be too small to 
justify the taking of a position by this colony independent of 
that adopted by the other Prt'sideneies in the Leewaid Islands. 
The distance of Jamaica fioin the other C'olonie.s, and the large 
preponderenee of its trade with the United States over tlnit of 
Canada, make the circumstances of this colony very s]>ecial. 
Tlie connexion of its commercial interests with the United 
States caiLse it to be eertain that considerable opposition exists 
tow ard any proposals to grant a preference to imports from 
Canada. Consideration of these matters leads the Commission 
to recommend, as regalds .lamaica : ‘ that in any arrangement 
that may be diseu.s.sed betwcell Canada and tluj W(*.st Indian 
Coloni(\s it shoulil be understood that tlie position of Jamaica 
is entirely distinct from that of tlie other C/olonies, but the 
W’ay should be left open for the subsequent adhesion of Jamaica 
if that Colony should aflerw'ards so ile.sire.’ (Part J, tiar. 110.) 
The instiuctions received by the Commission fiom the 
Seci'ctary <)♦* State foi* the ('oloiues made the term Hritisli 
West Indies to include, for the pur])Oses of tlie en¬ 
quiry, Hormuda, the llahamas and Jbitisli Jloiidura^, as 
w'ell a.s Piitish (Juiaua. Like Jamaica, the three first-men¬ 
tioned colonies are geographically distinct from the re¬ 
mainder of the Pritish West Indies. As regards Hermuda, 
the Commission w a.s informed of the circumstances of the colony 
by a committee appointed f<»r the purpose, most of tJio 
members of w liich did not think it advisable for the colony 
to ent<‘r into any scheme of prefcKmce in regard to Canada. 
Tlie matters lhal were considered in arriving at this conclusion 
are given in the Appendix to the (*videm*<\ The Commission 
suggests that further consideration should be given to the 
question in the light of its report. The circumstances of 
Pritish Honduras make reciprocity with Canada even less 
likely, especially as, unlike the c-ise of i’ermuda, there is no 
direct steamer communication with ('anada. The result i.s 
that the Executive Coiuicil in the colony regaid.s it as being, 
at present inadvisable to enter into a reciprocal trade ai’iange- 
ment with Canada. 

The independence of Newfoundland wdth respect to Canada 
makes its ease require special cf»nsideration. It is tlie de.^jre of 
the Government to share in the benefits that might be granted 
to Canada, and w illingness is exprebi?ed in the matter of assist¬ 
ing in the granting of a subsidy for a line of steamers from this 
colony and Canada to the West Indies. With reference to the 
fiist matter, tlie Commission is of opinion that no objection 
w^ould be made by Canada to the sharing by Newfoundland of 



the preference. The second circinustance, however, entails 
more difficulty, because there is the fear that a joint service 
from Canada and Newfoundland to the West Indies is 
not practicable, on account of the geographical position 
of that colony. The suggestion is therefore made that 
the provision of a branch service from Newfoundland, 
linked up with the West Indian service at Halifax or St. John, 
would meet the case. 

The fear of retaliation by the Tnited States in the event 
of the granting of preferential treatment to Canada has been 
mentioned already, in dealing uith Dominica. The opinion 
is expressed, however, that there doe^ not appear to be any 
need for alarm on this account. ‘ It may now be regarded as 
a nettled principle that trade arrangements between parts of 
the British Empire are to be considered n)attei s ot a domestic 
character, Avhich cannot bo legarded as discriminatory by any 
foreign power.’ (Part I, par. PJ2.) 

Stkamer Skrvu'E hktwken Canada and rm. \Vp:st Indies. 

In Section Nil ot the report, (»onsideiation is given to the 
conditions of the steamer service between Canada and the West 
Indies, since the agrcermml, in July H)()0. between the Canadian 
Minister of Trade and Commerce and Me'-srs Pick ford Black. 
The history of the matter shows that Messr.«. Piekford iV Black, 
by the 1900 agreement, veeei\<‘d an annnal subsidy of i;27,0O0, 
one half being paid by the Canadian Covernnient and one half 
by tlie Britisli (ioveinment. Partieiilnis of the riaitert to be 
followed are given iu the report. The agreement was to last 
till July I, 1905. Near the time of its t(‘i*inination, tlie Secretary 
of State for the Colonies approaeJjed the Dominion Covernnient 
with a view to obtaining a better .service Otlier eompanies, 
such as the lloyal Mail 8t(»am Packet (’ompany and Messrs. 
Elder, Dempster A: C’o, weie jiermitted to take part in the 
negotiations : but the sngge.sted conditions could only be finally 
accepted by Me.s.'^rs. Piekford iV Black, n bo made the following 
proposals for future piocediue: (1) to continue the existing 
service, with some small improvements; (2) to run a service 
every twelve days from Halifax to British Cuiana, calling at 
Bermuda, St. Kitts, Antigua, Montserrat, Dominica, St. Lncia, 
Barbado.s and Trinidad. The change.s suggested in the 
second proposal weie th<i outcome of the complaints by 
tlie company that a loss was caused through having to call at 
ports where there was little cargo to take up, such as Grenada, 
St. Vincent and Tobago, and that expense and los» of time 
were incurred in calling at St. John. The original contract 
was extended for another year, from 1005, in order that time 
might be given for the negotiations, and eventually the second 
proposal being thought the more advantageous to the West 
Indies, an agreement was concluded for the service every 
twelve days from St. John and Halifax, the particulars of 
which are given in paragraph 125 of Part T of the report The 
following conditions were to be fulfilled by the company : (1) 
the departures from St. John to British Guiana were to take 
place within fourteen days of one another; (2) the steamers 
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employed were to maintain an average speed of not less than 
ten knots an hour ; (3) the time-table to be followed was sub¬ 
ject to the approval of the Minister of Trade and Commerce ; 
(4) provision was to be iiiide for the carriage of mails ; (5) the 
Minister was given power to iix the maximum rates for*the 
carriage of passengers and goods to and from tlie West Indies ; 
(0) an extra steamer was to be provided for use daring the 
sugar crop, if this was required. The original subsidy was 
maintained, and it was provided exactly as at lirst; the con¬ 
tract was for four years. A temporary arrangement was 
subsequently made, to the effect that tlie steamers should 
call at Montserrat when bound south ; nothing was done, how¬ 
ever, in favour of Grenada and Tobago The latter circum¬ 
stance caused dissatisfaction, which was increased by the fact 
that the Canadian service could not be co-oniinatcd with the 
intercolonial service of the Royal Mail Stt^am Packet Company, 
because its period was one of twelve days, whereas that of 
the latter company is fortnightly ; the tw(dve days’ service 
was, however, supported strongly by tht' Halifax Board of 
Trade, and has been maintained up to the pre^'cnt. 

The evidence given before the (’ommi^sion has shown 
repeatedly that the present service has not been satisfactory. 
The complaints made, in both Canada and the West Indies, 
related to (1) the unsuitability of the steamers ; (2) the inade¬ 
quate accominodation, both for passengers and freight; (3) the 
high rates for certain elasseh of cargo; (4) the lack of care 
in transit; (5) the delay incurred by shipments from St. Jolin, 
owing to tlie call at Halfax; (0) the uncertainty of limling si)ace 
when tlie steamers arrived at the Nortliern Islands, even 
though accommodation may h.ivo been reser\(Ml in adv^auce. 
An exi»lanation of some of the matters of complaint is contain¬ 
ed in a letter from Mr. W. A Black, which is included, in 
Appendix XVII of Part IV of tin' report. This has reference 
more especially to the? line between Canada and Jamaica, and 
deals particularly ith the following points: (1) tlu‘ steamers 
employed were specially built for the American fruit trade, and 
are fitted as eflicimitly as most of the ships running between 
Jamaica and the United State*^; (2) with regard to t)assenger 
accommodation, this is fair ; the provision of expensive accom¬ 
modation would not pay, unless a reasonable number of trav¬ 
ellers could be guaranteed; (3) that with respect to Newfound¬ 
land, the service was very good, as there are four boats each 
mouth to Halifax from St John’s and two to New York; 

(4) Jamaica cargo has not been shutout by (hiban eargo, because 
the policy has been always to accept the former, first; 

(5) difficulties have been caused to the contractors, because of the 
lateness in sending up order.-, for ships, in Jamaica; (0) cases 
have occurred where an emergency steamer has been provided 
in order to give assi.^tance to shippers, although there was no 
obligation on the part of the company for this to be done; 
(7) the facilities for obtaining cargo from St. John’s by way of 
Halifax are better than those by way of New York, because 
there are four boats each month to Halifax, but only two to 
New York ; (8) the records of the company show that the service 
is regular and dependable; (d) an agreement has been entered 
into with the United Fruit Company, for the shipment of 
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a mlnimum^quantlty of bananas by tho boats of the company^ 
with satisfactory results on both sides; (10) the exporter of 
cocoa-nuts from Jamaica has no grounds for complaint, as 
there is always room for this product; (11) alternative bills of 
lading have been issued to sugar shippers giving them tho 
privilege, when the steamer lies at Halifax, of selling the sugar 
there, or of forwarding it to the Clyde, London or the Continent, 
under the same rate of freight on the through bill of lading 
as could be obtained by direct steamer from Jamaica; (12) in 
regard to the alleged shutting out of cargo by the steamers of 
the company, this has happened only occasionally: on the other 
hand, evidence is given W’hich shows that, even when special 
steamers have been chartered by West Indian shippers, the 
latter have sometimes failed to provide the cargo to justify the 
the putting on of those steamers. 

Several matters are adduced to show that there has been 
a certain amount of advantage, in the past, in shipping to New 
York, and the general opinion among witnesses in Canada was 
that, to meet the competition from that port, a weekly service 
of steamers from Canadian ports was desirable ; it was stated 
further, that these steamers should maintain a speed of at 
least twelve knots. In the West Indies, the general opinion 
was that the needs of the smaller colonies could be supplied 
adequately by fortnightly steamers; it was in the larger 
colonies that a weekly service seemed to be mostly in favour. 

After further discussion of the matter, the report states': 
• We are of opinion that the most oilieient service might be 
obtained by dividing the service into two parts. In the 
summer there should be one fortnightly sailing from Halifax, 
and another fortnightly sailing from Montreal, calling at 
Quebec and St. John. The .*>ervieos should be so arranged that 
the departures from Halifax and St. John should take place on 
the same day of alternate weeks, thus forming a weekly service 
from Canada; giving to Halifax and St. John the direct connex¬ 
ion with the West Indies which they de^^ire, and giving 
Montreal and Quebec the opportunity to send their goods to 
the West Indies entirely by water daring the season of open 
navigation. 

* In the winter the sailings would be from Halifax and 
St. John only. 

* In the summer service it should be laid down that the 
steamers on the St. John route should start from Montreal 
a specified number of days before the due date of departure 
from St, John. 

' As it is desirable that there should be no delay through 
the calling of the steamers for coal on the voyage, it should be 
stipulated that the Montreal-St, John steamers should be fully 
coaled at Montreal, and the Halifax steamers fully coaled at 
Halifax, for the outward voyage, and that if additional coal 
be required for the homeward voyage, the coaling arrangements 
should be such^e would avoid delay as far as possible.* ( Part I, 
par, 187,) 
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It is stated, further, that the West Indian colonies should 
possess a ready means of making the company adhere to its 
time-table, and that, in pursuit of this, in any future con¬ 
tract either with the Imperial Government or with any West 
Indian colony, ‘power should be given to the Secretary of State 
to enforce penalties for any breach of the contract which may 
affect West Indian interests.’ {Part I, par. 138.) Another 
matter to which attention is given is the necessity for the pro¬ 
vision of rapid railway service, in Canada, in connexion with 
the steamers. A review of the evidence in relation to the 
suggestion for a trunk service shows that this is undesirable, 
particularly in regard to the necessity for transhipment 
which it incurs. The official witness in St. Vincent placed 
before the Commissioners a scheme for meeting the require¬ 
ments of both the larger and the smaller colonies ; this is given in 
the Appendix to Part III of the Report, to which reference is 
made. The principle of the scheme is that 12^-knot steamers, 
having a capacity of 3,500 to 4,000 tons should proceed from 
a Canadian port directly to the larger ports, returning by 
all the ports now served, together with Grenada, for one 
week; while for the second week, it would visit all ports, 
returning direct, with the exception of calls at Trinidad and 
Barbados. 

After considering the claim of several of the islands in 
regard to which there has been difficulty in the past, the report 
presents the following matters in connexion with the provision 
of an efficient steamship service between the West Indies and 
Canada: (1) the development of the trade between the two 
countries is largely dependent upon the provision of adequate 
means of transportation, and it is specially represented: * that 
the maintenance and improvement of the steamship service 
between Canada and the West Indies is in the highest degree 
essential' (Part I, par. 153); (2) the withdrawal of the present 
service would be exceedingly detrimental to the increasing trade 
that is in existence between the two countries; (3) the need 
for the continuance of the subsidy, and the fact that the West 
Indian colonies cannot provide it at present, make it necessary 
that this shall be supplied, under existing conditions, by the 
Imperial and Canadian Governments; (4) it is probable that if 
the Canadian market was lost to the West Indies, serious 
deficits would appear in the revenue of several of the colonies; 
(5) the West Indian market for Canadian goods is likely to 
become larger, if an improved service is maintained; (0) the 
provision of adequate steamer service would assist the effects 
of preference, on account of the diversion of trade to the 
subsidized steamers. This section of the report ends with the 
following statement; ‘ In conclusion, we venture again strong¬ 
ly to represent to Your Majesty that it is essential for the 
present to continue the payment of a subsidy for a service of 
steamers between Canada and the West Indies. 

‘ While we are convinced that the subsidy required for this 
service must continue for the present to be provided, at any 
rate in part, by the Imperial Government, we do not fail to 
recognize the desirability of securing some contribution from 
those of the Colonies in the West Indies whose finances permit 



of such an'expenditure,* (Part I, par. 100.) Subsequent events 
extended the question to include the consideration of a proposed 
mail service from the United Kingdom and Canada to the West 
Indies. This is on the same general lines as the scheme which 
has just been outlined, but 15*kQot vessels are suggested in 
connexion with it. In relation to this, reference is made to 
paragraphs 161-5, of Part I of the Report. The next two 
paragraphs have regard to the Jamaica service, which would 
be entirely independent of that with the other parts of the 
West Indies. 

The Imperial Department op Agriculture 
FOR THE West Indies. 

Section XIII deals with matters relating to this Depart¬ 
ment, reviewing its duties and making short reference to 
some of the services that have been rendered by it in the 
past. The conclusion is reached: * the Department has 
been of enormous practical utility to the West Indian Colonies 
and has had a large share in the gratifying improvement in 
the condition of the Colonies which has recently been appar¬ 
ent.’ After pointing out that it is probable that the finances 
of the several colonies will very shortly permit of their 
bearing the whole expense of the local Agricultural Depart¬ 
ments, it is strongly urged that it should be decided, at an 
early date, that the cost of the central otfiee—about £5,000 
a year—-shall be provided for a definite term of years. 

General Recommendations for the Development of 
Trade between Canada and the West Indies. 

The next section (No. XIV) of Part I of the Report has 
reference to general recommendations for the development of 
trade between Canada and the West Indies, and the following 
are the main points which are elucidated: (1) the question of 
transportation is only subsidiary to the provision of facilities at 
the ports for the handling of the trade by commission houses 
with promptness and despatch ; (2) though the former matter 
is one in which much reliance has to be placed on Government 
assistance, it is to private enterprise that one must look for 
the establishment of commission houses; these should be 
similar to those in New York, and may well be placed at 
Montreal, Quebec, Halifax and St. John ; (8) facilities should be 
provided in Canada for storing goods at the actual port of ship¬ 
ment, in order that supplies may be obtainable at short notice; 
(4) a greater effort is required, on the part of Canadian manu¬ 
facturers and exporters, to bring the attention of buyers in 
the West Indies to their goods, more especially by increasing the 
number of Canadian commercial travellers; (5) the business 
methods employed by Canadian houses have several points of 
inconvenience in relation to West Indian trade, showing the 
necessity for a better understanding of what is required in 
this; (6) the appointn^ent of a Trade Commissioner, having full 
knowledge of the oiroumstances of the West Indies, who should 
represent these colonies in Canada, would be attended with 
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beaeSoial results, and it is suggested that the cost of the 
appointmeut should be shared among the colonies and that 
the office could be closely associated with the Imperial Depart¬ 
ment ot Agriculture. 

DaVBI.OPMBNT OP THE FBUIT TRADB WITH CANADA. 

In connexion with this subject, a proposal was placed 
before the Commission by Dr. F. Watts, C.M.G., Imperial 
Commissioner of Agriculture for the West Indies. This 
proposal, which is published as an Appendix to Part III of 
the Report, is reproduced at the end of this article. 

Tklkgraphs. 

The general trend of the evidence given in connexion 
with telegraphs was to show that: (1) charges are excessive ; 
(2) there have been many interruptions, through injury to 
the cable, particularly in regard to the service for Brituh 
Guiana, causing much inconvenience; (3)certain anomalies 
arise on account of an agreement wliich has existed for a long 
time between the Cuba Submarine Cable Company and the 
West India and Panama Telegraph Company. After review¬ 
ing the general conditions surrounding the matter of telegraphy 
in the West Indies, and giving a short history of the various 
companies concerned, the report proceeds to deal with pro¬ 
posals that have been received in the past for the improvement 
of facilities. Up to the present, the schemes put forward from 
tune to time have been uniformly rejected; they have included; 
(1) those laid before the Inter-departmental Committee on 
cable communications, 1902 [Cd. 10.50J, which left the ultimate 
solution of the problem to the treatment of the West Indian 
cable as part of a larger system ; (2) those suggested by Colon¬ 
ial Office Committees sitting in i90i and in 1900-7, by whom 
the obtaining of tenders for wireless installations was recom¬ 
mended, without satisfactory results; (O) tlie scheme submitted 
by the West India Committee, in 1900, which asked for a cable 
direct from Bermuda to Barbados, Trinidad and British Guiana, 
but which was not accepted on account of the increased 
expense and its inadequate provision for the smaller colonies; 
(4) proposals which have been made during the past eight 
years, for wireless installations in several of the colonies: the 
experimental state of radio-telegraphy at the time, and the 
fear of interference of existing interests, did not er al) s these 
proposals to be entertained. Of the suggestions brought 
before the Commission, the ino.-t definite was t^iat on the 
part of the Bermuda Companies, which was practically that 
brought forward by the West India Committee in 1908, 
with the addition of wireless communication for the smaller 
islands, .Jamaica and British Honduras. Among the most 
complete schemes submitted was that of the Marconi Company 
which, though the most expensive, would probably bo found 
lower in cost, if the figures submitted were brought up to 
date. 

The following definite statement occurs in the report: ‘ft 
is impossible, wo think, not to roeogniao that improved 
telegraphic facilities are essential to the develop ujut of trade 
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between Canada and the West Indies, and a necessary 
accompaniment to an improved steamer service.’, (Part I, 
par. 200.) The Commission regards as serious the anomaly 
to which reference has just been made. This consists in the 
fact that the agreement between the Cuba Submarine and 
the West India and Panama Companies causes the latter, 
although it is subsidized by the colonies, to be bound to take 
a hostile position in regard to the Bermuda Companies, which 
receive a subsidy from the Imperial Government and are the 
means of providing a direct and aihBritish route to Canada. 
There is the additional matter that the agreement lessens the 
possibility of competition between such companies in the West 
indies, with the exception of Jamaica, so that this useful 
cause of lowering of rates is eliminated. As regards the West 
India and Panama Company, particularly, its unsatisfactory 
financial condition and the small likelihood that the colonies 
will increase their subsidies, together with other general 
considerations, convince the Commission that there is no 
justification for the continued dependence of the West Indian 
colonies upon this company. Objections are cited against the 
making of arrangements between the different West Indian 
cable companies, as regards their traffic. These are: (1) the 
inevitable creation of a monpoly, owing to the smallness of 
the business ; (2) there should be no suggestion of interference 
with the installation of wireless telegraphy for the needs of the 
smaller colonies; (8) it is probable that a recurrence of the 
present unsatisfactory situation w’ould be the only result; 

(1) such a commercial arrangement does little or nothing for 
the facilitation of administiation or the bringing of the 
colonies into closer relationship w ith one another. (Fart I, 
par. 206.) 

The remedy suggested by the Commission is the public 
ownership and operation of the cables in the British West 
Indies, and possibly of the whole system northward to Halifax, 
the arrangement being made by the Imperial Government, at 
first, in conference with that of Canada. The provision to be 
undertaken in connexion with such a scheme includes: (1) the 
duplication, or supplementing by wireless, of the single cable 
between Halifax and Bermuda, and Bermuda and Jamaica; 

(2) the laying of a cable between Bermuda and Barbados, with 
a branch to Trinidad, and perhaps another to British Guiana; 
(8) the replacement of the cables running from Jamaica to the 
eastern islands and British Guiana by wireless installations, on 
account of the unsuitability to cables of this part of the bed 
of the Caribbean Sea ; (4) the connexion of British Honduras 
and Jamaica by wireless; (5) the provision of small wireless 
installations to serve the outlying Leeward and Bahama islands. 

The report proceeds to a consideration of the conditions sur¬ 
rounding the possible purchase of the property of the compan¬ 
ies, and suggests that if public control and management are 
thought inexpedient, an alternative would be provided by the 
establishment of an all-British route by one company, through 
the purchase of the property of, or the making of arrangements 
withi the other companies. 
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Obligations of thr Mothkr Country. 

la the opinion of the Commission, it is clear that, for some 
years to come, the Imperial Government must meet a largo 
part of the annual expenditure which is required in connex* 
ion with the steamship service between Canada and the West 
Indies, the maintenance of the Imperial Department of Agri¬ 
culture, and the provision of improved telegraph service. As 
regards these matters, the following definite statement is 
made: * With the gravest sense of the responsibility attaching 
to us, we venture strongly to represent to Your Majesty that 
the time has not yet come when the assistance which the 
Imperial Government have granted, since 1897, to the West 
Indian Colonies can be wholly, or even largely, withdrawn.’ 
(Part I, par. 216.) Figures are given to show the amounts 
granted by the Imperial Government in aid of the West Indian 
colonies in each of the thirteen years, up to 1909-10. These 
are detailed in Appendix II, Part I, and include, among others: 

(1) grants in aid of the deficiencies of the revenues of the 
several colonies, between 1897 and 1905, amounting to £214,300; 

(2) a special grant, in addition, in 1897-8, of £30,000 in aid of 
roads and land settlement; (3) a grant, also in addition, of 
£250,000, in aid of the sugar industry, in 1902; (4) grants 
amounting to £232,000 for providing assistance after hurricanes 
and earthquakes; (5) a sum of about £177,000, expended during 
the last twelve years on the maintenance of the Imperial 
Department of Agriculture and the Botanic Stations; (6) as¬ 
sistance in the provision of steamship subsidies, which included, 
until 1905, an annual subsidy of £80,000 for the service 
between the West Indies and the United Kingdom. 

One of the obligations of the Mother Country is considered 
to be the continuation of the Imperial Department of Agricul¬ 
ture, and the following reasons for this are brought forward : 
(1) the effect of its work in increasing the pre sperity of the 
smaller islands, while making them less dependent on the sugar 
industry; (2) the development of the cotton industry, which 
promises to be a valuable asset to some of the smaller islands ; 

(3) the introduction of improved methods of cultivation 
and the giving of scientific instruction to agriculturists; 

(4) the fact that the work of the Department cannot have been 
completed at the present time; (5) the necessity for the 
further maintenance of a central organization for the initiation 
and direction of schemes of co-operation among small produc¬ 
ers ; (6) the necessity for the maintenance of continuity of 
I>olicy, which makes it essential that the Department shall be 
established for a definite term of years ; (7) the need for its aid, 
especially from a scientific point of view, in the further 
extension and development of the production of new crops of 
various kind^ ; (8) that the work of the Department, in effect¬ 
ing the increased development of such products renders the 
results of any disasters in the West Indies less serious, and 
reduces the necessity for the making of Imperial grants. In 
regard to the last: ‘ It can be shown that the Imperial Agricul¬ 
tural Department in recent years has fully justified the 
expenditure it incurs in the above indirect but no less effective 
sense.’ (Part I, par. 222.) 
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COKCLUStON. 

A roeroorandum made on the part of Sir John Poynder 
Dickson-Poynder, Bart., now Lord Islington, and necessitated 
by his departure to New Zealand to take up the duties of 
Governor of that Dominion, is attached to the end of the 
report. The statements in this are in substantial accord 
with those contained in the main report, from which the 
following paragraphs near the end may be quoted as a suitable 
conclusion- 

‘ The improvement of the means of transport is still an 
important corollaiy to the development of minor industries; 
and the growth of the market in Canada for West Indian 
products makes it especially important that the communication 
with the Dominion should be adequate. 

‘ Of the other recommendations of the Commission of 1897, 
the most important, the abolition of the Continental bounties 
on sugar, has been carried into effect by the Brussels Conven¬ 
tion. This fact, however, does not lessen the force of the 
remarks contained in the Report of that Commission on the 
danger of dependence on a single industry, nor does it justify 
the discontinuance of the efforts that have been made to 
facilitate the introduction of other industries. We are satisfied 
that those efforts will be rendered fruitless if the Imperial 
assistance to the Department of Agriculture is now withdrawn, 
and if the steamship service with Canada is not continued, and 
if possible improved. 

‘ We regard the maintenance of this service, and also of the 
Department of Agriculture, as in a sense an insurance against 
the recurrence of demands upon the Imperial Government for 
the restoration of the solvency of the Colonies. It cannot be 
doubted that if any of these Colonies should again find 
themselves unable to meet the necessary and unavoidable cost 
of administration, the question of meeting their liabilities will 
become a matter for the serious consideration of Your Majesty’s 
Government. In present conditions we consider the develop¬ 
ment of the trade with Canada will afford the surest guarantee 
against the recurrence of such a state of affairs; and we repeat 
that the maintenance of frequent and regular communication 
is of the essence of such a development.* 



187 


MEMORANDUM BY THE IMPERIAL COMMISSIONER OP 

AGRICULTURE FOR THE WEST INDIES ON THE 
DEVELOPMENT OF A WEST INDIAN 
FRUIT TRADE. 

1. If a successful fruit trade is to be developed amongst 
the smaller West Indian islands, many problems have to be 
solved, and there must be some concerted action, for the 
interests of one island are too small to evoke the required 
facilities. It is in securing this concerted action that difficul¬ 
ties largely lie: individual efforts, and even efforts on the part 
of an island community, have been made from time to time 
without resulting in gi eat success, their smallness precluding 
them from making the necessary impression. 

2. The subject may be considered from three points of 
view:— 


(1) The production of fruit. 

(2) The circumstances of the market in which the 
fruit is sold. 

(3) The means of transport. 

3. If Jamaica be excepted, there does not exist in the West 
Indies a sufficient area under cultivation in fruit for export to 
warrant the provision of proper fruit-carrying steamers, hence 
the first difficulty that arises is the question of quantity. In 
the case of many kinds of fruit, many years would elapse 
before any large supply could be produced even if a great 
amount of energy were exerted, and it seems difficult to see 
how, in these scattered communities, the difficulty of ensuring 
adequate transport is to be got over in the absence of a sound 
guarantee that the fruit will at a given time be available for 
transportation, 

4. In the case of the banana, however, this difficulty 
is not so apparent, for this fruit can be reaped within eighteen 
months of planting, it approaches an arable crop in character 
more nearly than any other fruit crop, and the amount of fruit 
which may be expected within a given time is more readily 
estimated than is the case with other fruit crops. 

5. It would seem, therefore, that the banana will serve 
as the pioneer fruit for opening up a trade from these parts of 
the West Indies where fruit-exporting is not yet a business. 

6. In the case of British Guiana and Trinidad, there exist 
large areas capable of being brought under banana cultivation, 
and their circumstances may be compared with those of 
Jamaica. Should a real interest in banana-growing be 
awakened in those colonies, they will bo able to produce quant¬ 
ities which will call for special steamers, and the transport 
question will solve itself on ordinary commercial lines. 

7. The circumstances of the smaller colonies require more 
detailed consideration. 



8. An effort to grow and export bananas from Barbados 
began about ]902, and the results are instructive. The exports 


were as follows:— 

1002 


... 18 bunches. 

1908 

• « • 

6,691 


1904 

• • • 

.. 15,826 

>• 

1905 

• • • 

... 85,452 


1900 

... 

1,586 



The industry which appeared to be a most promising one 
(see Agricultural News^ Vol. IV, p. 825) suddenly collapsed 
owing to inadequate steamer transport facilities. The manner 
in which the industry grew in Barbados is instructive, and 
indicates what may be expected in Barbados and other islands 
if conditions favourable for the trade again arise. It has been 
estimated that the output of bananas from Barbados might be 
brought up to something like one or two million bunches a year, 
under favourable conditions. 

9. In Grenada and St. Vincent, there are many acres of land 
where bananas could be grown to advantage; exactly what 
area could be planted it is impossible to say, for other condi¬ 
tions besides the mere existence of suitable land would 
influence the planting; but it would not seem a difficult matter, 
if conditions were favourable, to raise over 100,000 bunches in 
each island, with a prospect of very considerable increase if the 
trade were pi*ofitable. 

10. The same may be stated of St, Lucia ; though here the 
difficulty of finding labour might retard progress, at first. 

11. It should be possible to build up an industry in 
bananas in Dominica to the extent of 100,000 bunches a year, 
with a prospect of considerable increase. 

12. In the islands north of Dominica, namely, Montserrat, 
Antigua, Nevis, St, Kitts and the Virgin Islands, it would 
appear as though the development of a banana trade would 
depend largely on the development of such a trade in those 
islands to the south more eminently suited for fruit-growing. 
If, however, a trade were established, there is reason to suppose 
that each of these islands would contribute in fair proportion ; 
each island might be able to export some 80,000 to 100,000 
bunches. 

18. Reviewed broadly, it may be taken that the West 
Indian Islands ranging from Grenada to the Virgin Islands 
may be able to develop a banana trade under favourable con¬ 
ditions which might ultimately reach to some 2 or 8 
million bunches a year; in the early stages the output would be 
quite small, but if success attended these early efforts, the 
industry would grow rapidly. 

14, If a market can be found within easy access, it is quite 
possible for the West Indies to develop a trade in citrus fruits. 
At present, the West Indies hold a very large proportion, if not 
a monopoly, of the trade in limes and lime juice. A large and 
growing business in fresh limes is carried on, principally with 
New York, and vigorous efforts are being made to develop the 
trade with England. It is felt that much may be done to 
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secure a market in Canada, where the lime should compete 
favourably with the lemon. The trade in lime fruits is at 
present chiefly carried on from Dominica, some quantity also 
being sent from Montserrat. 

15. The cultivation of the lime is steadily extending in the 
West Indies, and it is sufficient to say that there exists a supply 
of lime fruit capable of satisfying large demands : any effort to 
develop this trade may rely upon adequate supplies. 

16. Grape-fruits, or ptimelows, are grown in most of the 
islands; they could be produced in quantity in nearly all of 
them if steps were taken to secure a reliable market. Oranges 
are also capable of being grown in many of the islands: at 
present, no very large supplies are available, and the trade is 
not a well-organized one. 

17 With an effort to open markets in Canada for West 
Indian fruits, grape-fruits and oranges should^ receive careful 
attention. The development of a trade must necessarily be 
slow, for it takes several years for grape-fruit and orange trees 
to come into bearing. Nevertheless, there already exists 
a considerable number of bearing trees, particularly in 
Dominica, so that a trade of moderate dimensions might soon 
be created ; once successfully started, it would grow to one of 
considerable dimensions. 

18. The development of a trade in citrus fruits would 
speedily follow any development ol a banana trade with its 
consequent regular steameis fitted for the carrying of fruit. 
Citrus fruits carry well ; they require only reasonable care in 
handling and stowing, and well ventilated and cool holds in 
the ship carrying them ; actual cold storage is not necessary. 

19. With the stimulation of interest in fruit production, 
attention will be given to th<* production of pine-apples. Some 
of the islands, particularly Antigua, St. Kitts and Montserrat, 
though this by no means exhausts the list, are capable of 
growing pine-apples. Hitherto, the export of pine-apples has 
been largely confined to peasant-grown fruit from Antigua; 
this fruit receives but little attention and by no means 
represents the capacity of these islands to produce fine fruit. 
It would not be difficult, if sufficient motive existed, to raise 
crops of 200,000 to 2,000,000 fruits, if markets can be found and 
transport is secured 

20. The establishment of a fruit trade in bananas and 
citrus fruits would stimulate interest in, and afford facilities 
for, the creation of a trade in other fruits; amongst these may 
be mentioned mangos, guavas, and avocado pears. All these are 
soft fruits which require great care in handling and stowing ; 
it is therefore imxx>8sible to hope to establish a trade in fruitc* 
of this nature until a regular trade in other fruit is established. 
Such a trade, however, grafted on to an established trade, is 
capable of growing to large dimensions and of opening to 
important possibilities in these islands. I can conceive the 
growing of such fruits as fine grafted mangos and avocado 
pears as affording remunerative occupation for a considerable 
number of people, and forming an important phase of West 
Indian fruit-farming. 
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21. Attention Is being given to the planting of cocoa-nuts 
in many islands, so that production is increasing. Cocoa-nuts 
are readily carried, and do not call for any elaborate system of 
cool storage. 

22. Concurrently with the development-of a fruit trade, it 
will doubtless be found xx)ssible to develop some trade in 
vegetables; this will be a collateral trade following an establish¬ 
ed trade in such things as bananas. While this possibility 
should not be overlooked, it need not be elaborated at this 
point. 

23. It may be asked : If all these possibilities exist in the 
way of developing trade in various kinds, how is it that so 
little has resulted in this direction from the lesser West Indian 
Islands V 

24. There are several satisfactory reasons why so little 
progress has been made. The great market of the United 
States is blocked by reason of tariff restrictions calculated to 
protect the fruit growers of that country ; though it is to be 
remembered that bananas, plantains, mangos and tamarinds 
are admitted free of duty. The European market offers diffi¬ 
culties on account of distance, and imperfect communication— 
judged from a fruit point of view. The Canadian market is 
unexplored. 

25. It is extremely hard to get over the initial difficulties 
of fruit production when the market lies at any eonsicleiable 
distance: quantities must be produced which command 
the means of transport; the producer and the buyer are not 
sure of each other’s needs or capacity : there is not that 
close association wliich enables the one to supply just when 
the other requires. All the.se and many similar difficulties 
deter isolated individuals from embarking in undertakings 
which require years before even the prospects of success or 
failure can be estimated. 

20. It may be taken that the difficulties are real and are 
not the result of ineptitude on the part of West Indian 
agriculturists and business men. In this connexion, it may be 
interesting to cite the striking manner in which the cotton 
industry grew from 1002 to 1907. In the former year the 
exports were 328,530 lb , A'alued at £7,306, and in the latter year 
2,512,120 fi)., valued at £214,776. Or perhaps the more pertinent 
instance of the growth of the banana industry in Barbados 
may be referred to. This industry began in 1002, with an 
export of 18 bunches, in 1005 the export reached 85,450 bunches, 
and then fell off for want of proper facilities. These facts go 
to show that if adecpiato facilities and markets are provided, 
West Indian agriculturists will be quick to take advantage of 
them. 

27. It will be difficult, if not futile, to attempt to establish 
a fruit trade without making definite arrangements with 
che buyers beforehand. In an attempt to develop a fruit 
trade witli* Canada, I suggest that paHicular attention be given 
to the possibility of grouping and organizing the interests of 
the buyers in their relations with the West Indies 
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28. To thifl end, an effort should be made to unite the 
buyers and induce them to indicate to the West Indies what 
fruit it is desirable the West Indies should endeavour to pro¬ 
duce, what quantities are required, at what times it is most 
acceptable, and in what form it should be shipped. The associ¬ 
ated buyers should undertake to purcliase, at reasonable 
market rates, certain quantities of fruit of standard quality. 

29. The associated buyers would facilitate business enorm¬ 
ously if they would send a reliable agent to the West Indies, 
who would meet the fruit growers and, if possible, arrange to 
purchase the fruit in the islands themselves. Trade would 
rapidly grow if the as.sociated buyers purchased the fruit, 
packed and shipped it. Such a system would enable huge and 
small growers to enter the business; it would mean that the 
fruit would be properly .selected, graded and pn(*ked, and the 
associated buyers ^vould cojistitute a bod}' of sufficient impor¬ 
tance to manage matters relating to transport and distiibution 
by means of steamships and railways in a manner which would 
be impossible at the hands of small, isolated dealers. 

80. The organization of buyers into a body interested in 
the development of a West Indian fruit trade a]»pears to bo as 
important a step as the creation of a number of fruit grower^, 
and efforts directed to this end are most dc-irablc. 

81. It is conceivable that the inteiost.s of the growers 
might be protected by intiodncing some element of eo-oi)era- 
tion into the scheme, wdicreby the growers receive d some share 
of profits, Or their interests might be watched by a W(‘st 
Indian Trade Commissioner, lesident in Canada. 

82. It is not possible tvithin the limits of space of tliis 
memorandum to attempt to set out details of a s( home, but it 
may be taken for granted that tin* agent of tin* as^ooiated 
buyers wouM bo able to travel at small cost by I he ‘steamers 
engaged in the fruit trade, while the appointment of local 
agents, wdio would be paid to some extent by n suits, would 
permit of the estal)lisliinent, at a reasonable cost, of a far- 
reaching Ny.stem. 

33. It is not tf) be exiiected that sncli a system of local 
purcha.sing and supervision Avouhl prove remunerative at the 
outset, Imt its establishment AA^onld permit of the steady 
building up of a remunerative trade, Avhich should ultimately 
be of very great value to all concerned. 

34. It sliould be possible for the Imperial Department of 
Agriculture to play a useful part in assisting the organization 
of a fruit trade, ft can supply information to growers and 
buyers and, at least in the early stages, act as general adviser 
and intermediary. 

35. In the early stages of the development of the trade, it 
is essential to face the question that tlie steamer transport of 
the fruit would not present business that would be attractive 
to shipping companies; it seems therefore necessary that 
inducements shall be offered by way of subsidies. If this is 
done, it may be well to discriminate between a general 
subsidy for the provision of steamship accommodation and 
a specific subsidy for carrying fruit If only a general subsidy 
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is paid, there is some risk of the steamship company failing to 
foster a fruit trade which, at the outset, would be troublesome 
and probably unremuuerative. This would be got over by 
reserving a portion of the subsidy to be paid specifically in 
respect of fruit carried and landed in good order. 

86. The arrangements for fruit transport on board ship 
necessitate the installation of methods for cool storage, 
whereby the holds for fruit can be kept thoroughly ventilated 
and a temperature down to about 40'' F. can be secured and 
maintained; actual freezing is not necessary. If certain 
holds are fitted with these arrangements, it does not preclude 
their being used for other cargo, not requiring cool storage, 
until such time as a supply of fruit comes forward. When this 
happens, the specific subsidy for fruit carrying should be 
sufficient to induce the ship-owners to wish to carry the fruit 
as profitable cargo. 

87. If the fruit holds are used for other cargo it is essen¬ 
tial that when fruit comes forward they shall be quite clean 
and free from smell, for some kinds of fruit, particularly 
bananas, are very liable to damage from taint. Ships trading 
between Canada and the West Indies carry some kinds of 
cargo, such as salt fish, sugar and molasses, calling for particu¬ 
lar attention in this connexion. 

88. For the purposes of a successful fruit trade, it is desirable 
that the means of shipping at least once a week should be 
available; it is difficult to secure fruit in good shipping 
condition, if the intervals are muoh longer. 

89. The conclusions may be summarized thus 

The West Indies are capable of producing large supplies 
of fruit, if arrangements can be made for transport and sale. 

Bananas are the fruit most quickly grown ; they would* 
in the first instance, form the bulk of the trade. Citrus fruits* 
grape fruits, oranges and limes would come next in importance. 
Pine-apples should have an important place. A trade in soft 
fruits would develop when regular communication was estab¬ 
lished. 

The grouping and organization of the buyers, with respect 
to their interest in West Indian fruit, is an important factor 
in developing a fruit trade. The best results will follow if 
the buyer can make his purchases in the West Indies and 
undertake the packing and shipping. 

Regular steam communication at frequent intervals is 
essential, and the steamers must be fitted with cool, not cold, 
storage. The payment of a portion of any subsidy specifically 
for carrying fruit is desirable. 

(Sgd.) FRANCIS WATTS. 

Commissioner of Agriculture 
for the West Indies. 

Barbados, 

April 5,1910. 
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REPORT ON A MISSION TO CANADA 
AND NEW YORK. 

I have the honour to submit the following report on my 
visit to Canada and New York, as ofiicial representative of The 
Imperial Department of Agriculture for the West Indies. 

The objects of my mission were: (a) to assist in arranging 
the West Indian exhibits at the National Exhibition at 
Toronto, and the Dominion Exhibition at St. John, N.B., and 
to afford information to visitors concerning the resources of 
the various colonies, and their capacities for trade; (b) to 
report concerning the nature of the West Indian exhibits, the 
manner in which they were displayed, and the general effect 
which they were calculated to produce from a business point 
of view ; (c) to make enquiry concerning the possibility of in¬ 
creasing the trade with Canada in fruit, cacao, arrowroot, 
spices, starches, cotton, and West Indian produce generally; 
^d) to obtain information in New York concerning the con¬ 
ditions and requirements of the trade in fresh limes, and the 
probability of the British West Indian trade in this product 
being seriously interfered with by supplies from Porto Rico, 
Florida, Cuba, and Mexico. 

I left St. Vincent for Barbados on August 8, and reported 
myself at the Head Office on August 0. I discussed matters in 
connexion with my mission and received instructions from 
the Imperial Commissioner. On his representation, Messrs. 
Pickford & Black kindly granted me a free first class passage 
to St. John, N.B., and on the same evening I sailed for Canada 
on the S.S. * Sobo 

The steamer stopped at St. Lucia, Dominica, Antigua, and 
St. Kitts on the voyage north, and I took the opportunity to 
visit the Officers administering the Governments in each 
island and also the local ofiicers of the Department,' with the 
exception of St. Kitts, at which island the stay of the steamer 
was too short to permit me to land. I, however, met the 
Agricultural Superintendent of St. Kitts-Nevis in Antigua, and 
discussed matters witli him. In Antigua I also attended 
a meeting of the Agricultural and Commercial Society and met 
a number of merchants and planters. At all the islands visited 
I made enquiries in regard to the exhibits sent to Canada, and 
local products generally. 

A call was made at Bermuda I had hopod to obtain 
information here in reference to the market for West Indian 
limes and the local arrowroot industry, but owing to the short 
stay of the steamer, only a very brief enquiry could be made. 
In regard to West Indian limes, J was informed that the supply 
during the past few months liad been short of requirements. 
Bermuda offers a good market for fresh limes, and the demand 
is likely to increase considerably in the near future; for large 
additions to hotels were beings made to deal with the increasing 
American and Canadian tourist trade. In addition, a new 
feature was the exceptional inducements offered to tourists by 
the Royal Mail Steam Packet Company, and the Quebec Steam¬ 
ship Company, to visit the island during the summer and 
autumn months. I understood that a large number of persons 
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were taking advantage of the special trips organized. Growers 
of limes are therefore advised to keep in close touch with this 
market. The small arrowroot industry is carried on by one 
firm only. The arrowroot exported goes into a special trade, 
and the demand is limited. There was not likely to be any 
extension of ifianting. In regard to the arrowroot roots some¬ 
times imported from St. Vincent, I ascertained that they were 
used solely for planting purposes. 

I arrived at St. John, N.B., on August 22. On landing 
I received a letter from Messrs. Piekford & Black, Halifax, 
advising that I should proceed to Toronto at once ; if I were to 
assist in arranging the West Indian exhibits at that city, 
I should proceed without delay. A free first class, 
railway pass to Toronto via Montreal was enclosed. I there¬ 
fore decided to leave St. John, N.B., by the evening train. 
Next day I spent a good deal of time in helping the Agents of 
the Piekford it Black Steamship Company to assort the large 
number of cases containing the exhibits landed here for the 
Toronto and Sc. Jolin exhibitions. Nearly all the cases were 
addressed to Messrs. Piekford ife Black, Halifax; notwith¬ 
standing, all were landed at St. John, and all Cv»rrcspondence in 
connexion with the exhibts had been addressed to Halifax. It 
was impos'^ible to det(‘rmine in many instances, liich ca.sos 
were determined for the Toronto Exhibition, and which for 
St. John, as they bore no distinguishing mark''. Indeed, on some 
of the packages no address or mark could be found. An 
endeavour was made to find out from which island the 
unmarked ea.ses were sent, what were their contents, and where 
they should be sent; but here again information was lacking. 
It will be readily understood from the above that it was 
impossible to properly assort the packages. Besi<los, in the 
warehouse where they were placed there were hundreds of othei 
cases and boxes which added to the difliculty of asr^orting those 
from the West Indies. The result was, that a few cases of 
exhibits intended for Toronto remained at St. John, and others 
for St. John, went on to Toronto, To avoid a recurrence of this 
unsatisfactory state of affairs, 1 would suggest that in future all 
cases of exhibits bo addressed in large letters to the steamship 
agents at St. John, or at whatever port they are to be landed, 
and not to the head office of the Steamship Company, if such 
office is at some other place. Then again, the name of the 
exhibition to which the cases are to bo forwarded should also be 
clearly displayed, together with the country of origin. For 
instance, a case from St. Lucia for the National Exhibition at 
Toronto w^ould under present steamship arrangements be 
addressed as follows ; - 

No. 1. THE AGENTS, 

PICKFORD & BLACK S.S. Co., 

ST. JOHN, N.B. 

SL Lucia exhibits for fhe Toronto Exhibition, 

A list giving the number, description, and contents of the 
packages shipped from each island should also be addressed to 
the steamship agents, so that it could be used for purposes of 
checking. 
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THE CANADIAN NATIONAL EXHIBITION, TORONTO. 

Before leaving 1 called, as directed by the Imperial 
Coinmis&ioner, on Mr. H. B. Schofield and stated the object of 
my mission and he kindly offeied to assist me in any way 
possible, on my return. 

I reached Toronto on the morning of the 21th, and met 
Mr, C. S. Pickford, who was in charge of the West Indian 
exhibits. After arranging for hotel accommodation, I proceeded 
to the exhibition grounds with him. I fouru. that tiie British 
West Indies had been allotted space measuring, 100 feet by 24 
feet in a large permanent, well-lighted building known ns the 
‘Agricultural Hall*. This building was in an excellent 
position close to the main entrance of the exhibition. Mr. 
Pickford had already started to erect stands, but there was 
still a good deal to be done. From the 24th to the 28th 1 
assisted in the work of building tlie stands, unpacking and 
staging exhibits, and decorating the Court. 

Owing to a recent strike on the Grand Trunk Railway, the 
Canadian Pacific Railway, just at this time, had a laige 
quantity of extra freight to deal with. Tliis jirevented us from 
getting all the eases of exhibits through from St. John, N B , 
in time for the oiiening of the exhibition The bulk, 
however, were received in good time. 1 should mention here, 
that the distance by rail from St. John to Toionlo is 825 miles, 
and that cases properly addre«5sed came through two days 
earliei than otheis not well marked. 

Exhibits were received from Trinidad, Bai hados, St Lucia, 
St. Vincent, Antigua, Montserrat, and Bii^ish (hiiana. Unfor¬ 
tunately, the St. Kitts-Nevis and Virgin Inlands exhibits wore 
not received, owing, 1 was informed by Mr*. (\ S. Pickford, to 
the fact that tne cases were not fully addressed. 

Condition of Exhihits wiifn Unpafkm). 

The following notes weie made on the condition of the 
exhibits from the different colonies, when unpacked. 

TRlNli)Ai).--Glass jars received in good order; contents not 
damaged. Cacao pods wrapped in cotton wool, packed in tins, 
and preserved by means of formaldehyde vapour—in good 
order. Suggest that some other wrapping material be used in 
future, as cotton wool adheres to the pods and cannot be 
readily removed. TJie pods had to be soaked in water for 
some time, and then scrubbed. 

BARBADOS.— Bottles containing exhibits well packed in 
cases with partitions. In excellent order - only one or two 
breakages. One bottle of molasses exploded on being handled. 
Yams and sweet potatos packed in well ventilated barrels—in 
good order. Cotton samples in glass topped boxes also arrived 
safely. 

ST. LUCIA.— Exhibits in glass iars and bottles were packed 
in kerosene boxes, several jars broken. Boxes were not large 
enough : not sufficient space allowed for packing. Several jars 
with liquids leaking. Limes were inferior in quality ; not well 
assorted, many discoloured with scale insects and black blight. 
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I did not consider it wise to exhibit them. Sugar, etc., 
in glass-topped boxes in good order. Bananas in crates all 
bad. 

ST. VINCENT.— Exhibits in jars and bottles well packed. 
One or two jars with syrup and molasses leaking, Yams 
packed in a case in good condition, but other vegetables in 
same case rotten. Case required more ventilation glass, 
topped boxes carried well. 

ANTIGUA. —A considerable proportion of the exhibit 
received was in poor condition. Bottles with liquids leaking. 
All sound bottles had to be washed. Fruit, vegetables, 
cocoa-nuts, bottles, and boxes all packed together in a case 
arrived in bad order. Specimens of Turk’s cap cactus good. 

MONTSERRAT.— Preserves and essential oils in bottles in 
excellent condition,—well packed. Other exhibits in boxes 
sound. 

BRITISH GUIANA. —Exhibits arrived safely and in good 
condition. They were all well packed in strong cases and 
crates. 

It will be seen that the exhibits from Trinidad, Barbados, 
Montserrat, and British Guiana arrived in good order, as also 
did those from St. Vincent, with the exception of one case of 
vegetables. This was due to careful packing in strong cases 
and crates. 

In regard to the Antigua and St. Lucia exhibits, the 
damaged condition in which some of them arrived must be 
ascril^ to faulty packing. 

The following points should receive attention when 
exhibits for future shows at Toronto or other inland Canadian 
cities are being packed 

(a.) Only strong cases and crates should be used. 
Besides the handling in shipping and unshipping, the packages 
receive rough usage on railways, etc. before they reach their 
destination. 

(&.) In cases for bottles, allow space for plenty of 
packing material. 

(o.) Bottles containing liquids should not be placed in 
oases with bottles containing dry products. Syrups and 
molasses almost invariably leak out of bottles in transit. 
Several dry exhibits were damaged by these liquids. 

(d) Under existing transport conditions by sea and 
land, exhibits of fruit other than limes, oranges, and grape-fruit 
do not carry well, and therefore should not be sent in any 
quantity. Citrus fruits such as those named, provided they 
are carefully selected and packed, travel fairly well; but even 
then, there is usually a loss of about 20 per cent. 

Arrangement of West Indian Court. 

The West Indian Court presented a very attractive 
appearance. The exhibits from the islands and British Guiana 
were placed inside a structure 100 feet long 24 feet wide and 
8 feet high, built of turned wooden columns, surmounted by 
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a plain cornice, and painted white and green. The names of 
the colonies exhibiting were painted in large letters on the 
cornice in front of the stands on which the respective exhibits 
were displayed. 

The stands for the exhibits, which were of different shapes 
and sizes suited to the uses for which they were required, were 
painted white and draped with green burlap. The exhibits 
were arranged on these in tiers, as far as possible. Loans of 
suitable tropical plants to provide decorative material were 
made to a great extent by the Exhibition Authorities. This 
vas a special concession, highly appreciated. The rest of the 
decorative material such as palm leaves, and sugar-canes, was 
provided by certain of the colonies. 

Although not originally arranged to provide space for the 
Jamaica exhibit, it was found possible to allot about one-third 
of the Court to the exhibit from that Colony. 

Description op Exhibits from bach Colony. 

JAMAICA. —This colony sent the largest exhibit. It occupied 
the southern portion of the Court and was under the charge of 
Mr. E. J. Wortley, F.C.S. The chief exhibits consisted of 
economic plants in flower and fruit, such as coffee, cacao, 
oranges, and vanilla ; jippi-jappa hats in all stages of manufac¬ 
ture, with specimens of the sti aw from which they are made 
and a good sample of the growing plant {Carludovica jamaicen' 
sis) which provides this. Cigars and tobacco ; sugars, molasses 
and rum ; cacao, coffee; fruits, such as bananas, grape-fruit, 
oranges and mangos; spices; curios including seed work and 
lace bark; and a large number of photographic views of the 
island were also shown. 

The exhibits were suitably displayed and of considerable 
interest to visitors. 

An illustrated descriptive catalogue containing general 
information in regard to the products and resources of the 
island, and also a list of the exhibits, was distributed. 

TRINIDAD. —The exhibits from this colony were confined to 
cacao. They were arranged in five sections at the northern end 
of the Court. The first showed geiminating beans, living 
plants in bamboo pots, cacao pods, herbarium specimens, and 
a large number of photographs illustrating the cacao industry, 
and views of the island. The second and third consisted chiefiy 
of samples of cured cacao of different grades from well known 
estates. The fourth included the products of the cacao bean as 
prepared for manufacturing purposes, together with samples of 
cacao powder and chocolate. In the fifth were displayed the 
different varieties of Trinidad cacao. In the centre of the 
exhibit several small tables with chairs were arranged at which 
hot Trinidad cocoa was served to visitors. Samples of cacao 
powder, manufactured from Trinidad cacao, were also distribu¬ 
ted. In this section, considerable assistance was rendered by 
representatives of Messrs Cowan Sc Co., the well-known cacao 
manufacturers of Toronto. 
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Although not representing Trinidad officially, I assisted in 
arranging the exhibit and took charge of it during the greater 
part of the time that the exhibition was open. From the state¬ 
ments of a large number of people, and the enquiries made, 
I am in a position to state that the exhibit attracted much 
attention. It was of high educational value, and a good 
advertisement for the Colony’s principal industry. 

BARBADOS. —The exhibits consisted chiefly of sugars, 
molasses, rums, cotton seed oil, manjak, infusorial earth, cotton, 
yams, and sweet potatos, and a collection of framed photo¬ 
graphic views of the island. A catalogue of the exhibits was 
distributed. 

The exhibits which attracted most attention were sugars, 
especially centrifugalled muscovados; molasses, syrups and 
rums; yams and sweet potatos. All the samples sent were 
good ones of their kind, and were effectively put up, and 
labelled. Taken altogether, the Barbados display was an 
excellent one in every respect. 

ST. LUCIA.— This island sent a comprehensive collection of 
samples of the products of the island sucli as sugar, rum, 
molasses, syrup, lime juice, cacao, cassava and arrowroot 
starches, honey, musk seed, spices, Sea Island cotton, vanilla, 
coffee, slabs of native furniture woods, whole fruits in formalin, 
limes and bananas. 

Reference has been made already to the condition in which 
the limes and bananas arrived. The other exhibits with the 
exception of certain preserves were, on the whole, satisfactory. 
Special mention should be made of the good samples of tropical 
fruits preserved in formalin. These were of much interest to 
visitors. The dry products in boxes and bottles also made 
a very creditable show. 

Copies of an illustrated pamphlet describing the island, its 
products and resources, were distributed to visitors. 

ST. VINCENT.— Among the exhibits from this colony were 
samples of flue Sea Island cotton, arrowroot, sugars, molasses, 
rum, cacao, vanilla, preserves, pickles, yams, and seeds of 
a decorative nature. The exhibits, which were put in bottles, 
jars, and glass-topped boxes, arrived in excellent condition and 
W’ere effectively displayed. They commanded a good deal of 
attention throughout the show. The clear and distinct 
labelling of these exhibits calls for special mention. 

ANTIQITA. —Unfortunately, a good number of the exhibits 
from this island arrived in an unsatisfactory condition; there 
were, however, good samples of sugars and molasses, and cotton 
seed, native baskets and seed work, and excellent specimens of 
the interesting Turk’s-cap cactus (Melocactua communis). 

The sugars and molasses attracted the attention of business 
people; the basket and seed work and the cactus, that of the 
ordinary visitor. The exhibits were displayed to the best 
advantage possible, under the circumstances. 

MONTSERRAT.— Notwithstanding that they were small in 
number, the exhibits from Montserrat creat^ a great deal of 
interest. They consisted chiefly of fresh limes, lime juic^, 
preserves, Sea Island cotton and essential oils. 
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A most effective pyramid of excellent limes was exhibited 
in a prominent position, and free samples of the fruit 
were distributed. It might be safely said that the exhibit of 
Montserrat limes was one of the most attractive features of 
the Court, and as an advertisement, left nothing to be desired. 
The preserves were good, and were exhibited in small bottles, 
neatly labelled. The exhibits of guava jelly were very good 
but ‘guavarina’—packed in boxes, and ‘guavas in syrup’ 
started fermenting towards the close of the exhibition. 

BRITISH GUIANA.— CJiief among the material sent from this 
colony were, sugars, molasses, molascuit and i um ; rices, citrus 
fruits, cacao, coffee, large logs of greenheart and specimen 
blocks of native woods, confectionery, and a large map of the 
Colony. 

It was expected that a special representative of the colony 
would have been present to arrange the exhibits, but it was 
three days after the opening of the exhibition when a repre¬ 
sentative of the West India Company, Montreal, arrived to 
assume charge. In the meantime Mr. Piekford and myself did 
what we could in the matter of arranging and staging the 
(samples, but they were not as effectively displayed as those 
from the other colonies. 

Messrs. Pickpobd & Black’s Advertisements. 

On the wall of the Court, at a height of 10 feet, were 
placed at intervals white sheets on which advertisements in 
black letters were printed. These advertisements were intended 
to convey to visitors the advantages to be derived from a trip 
to the West Indies, during the winter months, in Messrs. 
Piekford & Black’s steamers. Being placed at a reasonable 
height above the exhibits, they did not affect the attractiveness 
of the Court, but at the same time they undoubtedly drew 
attention to the West Indies as a tourist resort. 

Publications. 

Several thousand copies of the booklet compiled by the 
Imperial Department of Agriculture and entitled ‘ The West 
Indies in Canada, 1910’ were distributed to visitors. The 
publication was of much interest and value. It contained 
a large amount of information in connexion with the trade 
between Canada and the British West Indies, and the products 
and resources of the different colonies. It was specially useful 
in dealing with enquiries made by business men. 

Besides the booklet, a large number of post-cards, leaflets, 
and catalogues of exhibits were given to persons interested in 
the products of different colonies. Advertising matter such as 
the above was supplied by Trinidad, Barbados, St. Lucia, 
St. Vincent, and British Guiana. 
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In order to ensure that persons interested in particular 
products obtained accurate information, a large notice was 
placed in a prominent position on which was printed 

* Persons desiring information in regard to the West 
Indian Exhibit, please ask for Mr, C, S. Pickford or 
Mr. W. N. Sands.’ 

This had the desired eifect. 

The National Exhibition, as is well known, is the most 
successful annual exhibition held on the North American 
Continent. It was attended this year by 800,000 persons. 
The attendance shows a progressive increase each season. 
The exhibition was well organized, and even attracted people 
from districts situated at long distances from Toronto. There 
was also a large number of American visitors. The show was 
opened on August 27, and closed on September 9. All the 
exhibits likely to be affected by inclement weather were 
placed in large, well built permanent buildings. 

The British West Indian exhibit was, as mentioned before, 
allotted a good position in a building known as the Agricul¬ 
tural Hall. In this building, there were also very fine exhibits 
from British Columbia, Ontario, Alberta, and other Canadian 
Provinces. Notwithstanding that large sums of money were 
expended by these province's on making their respective 
exhibits attractive, it was conceded that the display made by 
British West Indies was the most interesting and instructive 
in the building. 

The Court was thronged by visitors each day from 8 a,m. 
until 10 p.m., and it will bo readily understood that those in 
charge had an exceedingly busy time answering questions and 
affording information generally. 

The exhibition an'' lorltici-’, in m'ow of the fact that the 
exhibit was collected and ‘•cut by ollicial bodies in the different 
colonies, made no cbi. ’gi* for space. I might mention here, 
that at this exhibitior- Uicie is always a great demand for 
space by manufacture/and otheis, in fact, the demand cannot 
be fully met, and had the space allotted to the British West 
Indies been rented, tlcj aiiihonlie.s could reailily have obtained 
£500 for it. These cohaiicn are Therefore particularly fortunate 
in obtaining such a valuable concession. 

The Vamje op tiie British AVest Indian Exhibit. 

^ It must be admitted that the larger number of people who 
visited the Court appeared to have little or no knowledge of 
the British West Indies, or the products of the different 
colonies, so that fr dl i an educational standpoint the exhibit 
was a very valuable one. 

A good number of representatives of business firms desired 
information, but not as many as I had anticipated. I, however, 
answered many enquiries made by business people in connexion 
with the following products: sugars, (grey crystals and 
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.centrifagalled, and grocery muscovados)* molasses (especially 
low grades for cattle food etc.)> limes and lime juice* starches 
(arrowroot and cassava but more particularly cassava)* broom 
corn* cacao* and preserves chiefly guava jelly and tamarinds. 
In each case as much information as possible was given* and the 
names and addresses of exporters supplied. 

I found it difficult to get hold of business people* with the 
Court so crowded at all times with ordinary visitors. The plan 
I adopted of spending an hour or two each morning in the 
city calling on people at their places of business, drawing 
attention to particular products in which they might be 
interested, and referring thorn to samples which could be 
inspected at the exhibition, appeared to be a satisfactory 
method of making certain pi odnets known, besides adding to 
the value of the exhibition from the West Indian standpoint. 

Several people desired information on the British West 
Indies, from the tourist point of view. Apparently the chief 
drawback to the tourist trade was the unsatisfactory class of 
steamers at present running to the West Indies from Canadian 
ports. With better steamers, it appeared likely that a much 
larger number of Canadians uoiild visit these islands during 
the winter months. 

Considering the large number of people who annually visit 
the exhibition, and the excellent advertisement, at such small 
cost, that the British We^^t Indies obtain for their products, 
I am of opinion that it is dosiiablo that these colonies should 
continue to exhibit at the Toronto National Exhibition. To 
abstain from exhibiting now would be unwise, especially as so 
much attention is being directed to trade between Canada and 
the West Indies. Canada is developing by leaps and bounds; 
the demand for West Indian products will increase rapidly* 
and undoubtedly one of the best unmans of making those 
products known to Canadians is thiough this exhibition. 

Suggestions for Future Exhihiiions at Toronto. 

Mr. C. S. Pickford lias for several years taken charge of, 
and arranged, the exhibits sent troin the British West Indies. 
Notwithstanding that he is a capable organizer, and a hard 
worker, he found it neces‘^ary to ask that this year an official 
representative of the Imperial Depaitrnent of Agriculture be 
sent to assist him in arranging the exhibit, and to afford 
information to visitors. This request was acceded to. Prom 
personal experience of the nature of the work that had to be 
performed and the large amount of information desired by 
visitors, the request was without doubt a very reasonable one, 
and, further, I am of opinion that in the interests of the British 
West Indies an official representative should always attend 
these exhibitions when a large collective exhibit is forwarded. 
Besides helping to arrange and di«>play the exhibits to the best 
advantage, it is necessary for .some one who knows the West 
Indies well to be present to answer enquiries and to give 
reliable information to visitors concerning the products and 
resources of the various colonies. Unless such a person is 
present* the value of the exhibit is reduced to a considerable 
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extent* The usefulness of the representative could be 
increased by requiring him to visit manufacturers and others 
during his stay in Canada, with a view to increasing trade in 
particular products. 

A large coloured map of the West Indies should always be 
sent and placed in a central position in the Court. This map 
should show the position of the islands in relation to North 
and South America. The British islands should be drawn on 
a somewhat exaggerated scale, and brightly coloured. Besides 
the names of these islands, the area of each, and the chief 
products might also be clearly shown. 

I was astonished to find that a very large number of 
visitors had little or no knowledge of the West Indies, so that 
a map, such as above described, would be of considerable 
educational value. 

Then there should be formed in the Court a ‘ Bureau of 
Information ’ well supplied with booklets, pamphlets, post¬ 
cards, catalogues, etc., for distribution to interested visitors. 
Under existing conditions, it often happens that a good deal of 
valuable advertising matter is taken by children and others to 
whom it can be of little use, and is therefore to all intents and 
purposes wasted. 

The labels placed on the exhibits should be as informative 
as possible. In addition to the name of the colony and 
exhibitor, prices for commercial quantities should be given, 
together with auy other information likely to appeal to possible 
buyers. Of course, quotations for such products as sugars, 
cacao, etc., are unnecessary, as the market prices are usually 
well known. I therefore refer more particularly to prices for 
such articles as fiuit, spices, native woods, preserves, seed work, 
yams, sweet potatos and curios. 

Plants in tubs should not be forwarded, owing to heavy 
railway charges. Living plants invariably suffer considerably 
on the long journey from the West Indies to Toronto, and by 
the time they reach the exhibition they are scarcely worth 
exhibiting. Decorative material such as palm leaves, bamboos, 
sugar-cane and sugar-cane arrows might however be sent, in 
limited quantity. 

I left Toronto for St John, N.B., via. Montreal, on Septem¬ 
ber 7. During my stay I had an opportunity, as previously 
mentioned, of calling on a number of business firms. I arrived 
at Montreal on September 8, and left for St. John, N.B., on the 
evening of September 10. At Montreal, I devoted my time 
solely to visiting firms interested in West Indian produce. 
I arrived at St. John, N.B., on Sunday, September 11. I propose 
to give the views of, and the information obtained from, 
business people at Toronto, Montreal, and also St. John, N.B., 
in a separate part of this report. 

THE DOMINION EXHIBITION, ST. JOHN N.B. 

This exhibition was opened on September 5, and closed on 
the 16th; Mr. O. S. Pickford was in charge of the exhibits sent 
from certain of the British West Indian Islands and British 
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Ouiana. He left Toronto on August 81 to arrange them, and 
returned on September 7. I arrived at St. John, as stated 
above, on September 10, and took charge of the Court until 
Mr. Pickford returned from Toronto. 

The exhibition was a fairly large one, and was attended by 
124,000 people. 

The British West Indian exhibit was situated on the upper 
storey of the main permanent exhibition building. The space 
taken up measured 50 feet by 18 feet. It was not well lighted. 
The arrangement of the Court was carried out on similar lines 
to that of Toronto, but on a much smaller and less elaborate 
scale. At the back of the Court, Messrs, Pickford & Black 
had a large advertisement similar to their advertisements 
at Toronto, but owing to the small size of tlie Court, and low 
roof it was more conspicuous than those at the National 
Exhibition. 

Exhibits were received and staged from Barbados, Dominica, 
St. Lucia, St. Vincent, Antigua, Montserrat, St. Kitts-Nevis, 
Virgin Islands, and British Guiana. 

The St. Kitts and Virgin Islands exhibits w^ere originally 
intended for exhibition at Toronto, but did not arrive there. 

The exhibits from the other colonies were practically 
duplicates of those sent to Toronto, which have been described 
already. 

Dominica was represented at this exhibition but not at 
Toronto. 

The exhibits from all the colonies with the exception of 
those from Antigua were received in good condition. As 
Dominica, St. Kitts-Nevis, and the Virgin Islands were not 
represented at Toronto, it may be well to give a description 
of the exhibits sent from these places. 

Dominica. 

An excellent collection of exhibits, well prepared and 
displayed. The collection included good samples of cacao, 
coffee, spices, starches, limes, lime juice, citrate of lime, essen¬ 
tial oil of limes and otto of limes, grape-fruit,JWasbington Naval 
oranges, and Carib baskets. 

Fruits of good varieties of grafted mangos were sent, but 
could not be exhibited, as they had rotted on the voyage. 

A large pyramid of limes was built and placed in a promi¬ 
nent position, and samples were given to visitors during the 
whole time the exhibition was open. The limes arrived in 
excellent condition. They were bright and clean, and well 
selected. The Washington Navel oranges and grape-fruit were 
also good. Had these exhibits been shown at Toronto they 
would have commanded more attention from persons interested 
than they received here. It is doubtful if they received the 
attention they deserved. The interest in the British West 
Indies exhibit, as a whole, appeared to me to be somewhat 
lukewarm. 
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St. Kitts-Nbvis. 

The exhibits from this Presidency were well selected and 
prepared. Among them were good samples of sugars, molasses, 
rum, preserves, pickles, tamarinds in syrup, cotton seed meal, 
cotton seed cake, and cashew nuts. There was also sent a 
growing plant of sugar-cane. The exhibit, as a whole, was a 
very creditable one. 


Virgin Islands. 

From these islands were sent exhibits of cotton, coffee, 
cacao, starches, concentrated lime juice, and rum. The samples 
were as a rule well prepared, and of interest. 

I was present at the court on three days—September 
12,18, and 14—and duiing that time the visitors appeared to be 
mostly sight-seers. Very few business men made enquiries, so 
that I do not consider that the effort made by the colonies at 
this exhibition is likely to have the result anticipated ; that is, 
to lead to any considerable increase in trade. It is true that 
a large number of people were interested in certain of the 
exhibits because they appeared strange and curious, and desired 
their names and uses; therefore, from an educational standpoint, 
the display was no doubt of value. 

NOTES CONCERNING BRITISH WEST INDIAN PRODUCTS 
IN CANADA, AND THE POSSIBILITY OP 
INCREASING TRADE. 

As was stated in the earlier part of this report, I was 
instructed to make some enquiry, in the limited time at my 
disposal, concerning the possibility of increasing the trade in 
fruit, cacao, arrowroot, spices, starches, cotton, and West 
Indian products generally. Enquiry was therefore made at 
Toronto, Montreal, and St John, N.B., the three cities visited. 

Owing to Mr. Pickford having to go to St. John, N.B., it 
was necessary for me to be in constant attendance at the 
National Exhibition, so that I was only able to spend a very 
short time of certain days in calling on business firms at 
Toronto. At Montreal, I spent three days going into various 
questions, but my work was hampered owing to the fact that 
just at this time the Eucharistic Congress was in session. At 
St. John, N.B., during the three days I was there, I called on 
several firms, and obtained a certain amount of information 
from them. 

At the National Exhibition, and also at the Dominion 
Exhibition, but more especially at the former, I discussed 
matters in connexion with various products with a number of 
business men. 

The Royal Commission on Trade Relations between Canada 
and the West Indies had recently gone very fully in the 
possibility of increasing trade in the principal exports of the 
West Indies, so that I devoted my attention more particularly 
to products which are not as yet so well known. 



145 

Pruit. 

Before leaving Barbados the Imperial Commissioner handed 
me a copy of the memorandum submitted by him to the Royal 
Commission on the development of a West Indian Fruit Trade. 
In that memorandum the subject is discussed under three 
heads:— 

(a.) The production of fruit 

(6.) The circumstances of the market in which the fruit 

is sold. 

(o.) The means of transport. 

Taking it for granted that a large quantity of fruit could 
be product annually in the West Indies* and that the improv¬ 
ed transport facilities are likely to be provided, it may be well 
to discuss the circumstances of the markets in the Canada cities 
visited. The business in tropical fruit is a very large one. 
Pruit is brought into Canada from the West Indies, Panama, 
Cuba, Porto Rico, Central America, and Surinam, via the United 
States. California produce is also sent in in large quantities. 
The markets are well supplied with bananas, grape-fruit, 
oranges, and lemons by large American fruit companies. The 
business is thoroughly well organized from start to finish, 
and at the time of my visit, fruit such as bananas 
and grape-fruit was both cheap and plentiful. At Montreal 
I saw good bananas quoted at 10c. to 12c. per dozen, 
and Jamaica grape-fruit at 6 for 25c. There is no duty on 
this fruit, and it appears unlikely, in view of the apparent 
trend of Canadian opinion in favour of reductions in the tariff, 
where possible, that any additional duties would be imposed ; 
although in the case of oranges, grape-fruit and limes, the 
Royal Commission in their report (par. 89) mention that 
* Canada having made these fruits free would naturally desire 
to continue that policy, but, on the other hand, we do not 
think the item is regarded as one of much importance in 
Canada, and if the adoption of a small duty on foreign fruit 
while leaving West Indian fruit on the free list would help to 
secure the co-operation of any West Indian Colony which 
might otherwise be unlikely to come into the agreement, it is 
probable that Canada would be willing to make such an 
arrangement.’ In the absence of duty on foreign fruit, it 
would appear difficult to organize an association of Canadian 
fruiterers strong enough to compete successfully against the 
American fruit corporations. However, there is another 
factor which may help to turn attention to certain of the West 
India Islands, as a soutce of supply of bananas, for the banana, 
after all, as is stated in the memorandum referred to, is likely 
to be the pioneer fruit in opening up a fruit trade—I refer to 
the very serious disease known as * Panama Sickness * which is 
said to be destroying the banana plantations of Central 
America, and Surinam, and one for which there is apparently 
no remedy. Should this disease continue to spread, the supply 
of bananas will be short of the requirements, and prices will rise 


Leeward and Windward Islands, Trinidad and Barbados. 
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considerably, making it perhaps worth while for Canadian 
fruiterers to combine for the purpose of developing a fruit 
trade between Canada and the British West Indies. Undoubt¬ 
edly, several of the islands could successfully grow large 
quantities of bananas, provided the business was properly 
organized ; and what is more, no disease is known. In Trinidad, 
it is true, a disease exists, but the other islands have already 
strict quarantine regulations in force to prevent its introduc¬ 
tion from that island, or elsewhere. 

The banana business is a very large one, which would 
require a much larger time than I had at my disposal to go 
into thoroughly. The trade in grape-fruit, oranges and lemons 
is also well organized. The California fruit seen on the markets 
was well graded and packed. Several wholesale fruiterers 
complained of the manner in which some of the West Indian 
fruit was graded, and the poor appearance of it. There is no 
doubt that careful grading and packing of all fruit for the 
Canadian markets are of the greatest importance. Fruit 
badly graded and packed cannot be sold, except at a loss. 

In any effort having for its object the development of 
trade in West Indian grape-fruit, oranges, limes, and other 
fruit, it would, of course, be necessary to study carefully the 
market requirements in regard to the class of fruit desired, the 
best time of the year to send it, and the most suitable methods 
of packing. This could be better performed by a fruit 
association, working on extensive lines. Individual effort, as 
was frequently pointed out to me, had too often ended in 
failure. 


Limbs. 

Except in hotels and restaurants, limes are scarcely known. 
They are as a rule imported through New York dealers. In 
New York the consumption of limes is increasing rapidly. 
(I have submitted a full report on the fresh lime trade there 
a copy of which will be found annexed.) At Toronto, I found 
that limes were used in hotels and restaurants, but not to any 
extent. In discussing the question with one large wholesale 
fruiterer I was informed that lemons keep better than limes, 
and that from a business point of view the former were 
preferred. The superiority of limes over lemons was not 
questioned Better transportation facilities, direct with the 
West Indies, would no doubt allow of limes being placed on the 
market in better condition than is now possible, and at 
a cheaper rate. Undoubtedly, unsatisfactory steamship facili¬ 
ties have been a great drawback to the trade, not only in limes, 
but in other fruit. At the time of my visit, as much as 5c. was 
paid for a lime. I endeavoured to interest one or two of the 
large wholesale fruiterers, and the large department stores in 
this fruit, but, under present conditions, I hardly think they 
will find it worth while to take up the matter. Neither the 
wholesale nor retail men can be expected to push limes against 
lemons, when it is admitted that lemons pay them better; 
whereas, a fruit association could advertise the fruit and 
place consignments with dealers. A small loss might be 
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incurred in starting the bu9iness» but this would be more than 
recovered, as the trade developed. At Montreal, and also at 
St. John, N.B., I found that a similar state of affairs existed. 

In regard to selecting and packing limes for the Canadian 
market, I cannot do better than recommend growers to follow 
closely the lines laid down in the annexed report on British 
West Indian limes in New York. 

Lime Juicb. 

In the cities visited I saw large coloured posters advertis¬ 
ing ‘ Montserrat * lime juice. These advertisements were very 
effective, and I was informed by a representative of the 
National Drug Company, who are the Canadian agents for the 
lime juice, that the demand was increasing. The chief draw¬ 
back of the beverage was its musty after-taste. If this can be 
eliminated, it is likely to become much more popular than it is 
to-day. In Toronto I had enquiries for the names of exporters 
of raw lime juice. These I readily gave. One firm told me 
that they could handle 3,000-4,000 gallons per annum. So far 
they had found it difficult to clarify. Provided they could over¬ 
come this difficulty, their output could be easily doubled. The 
outlook for prepared lime juice of good quality appeared 
favourable. 


Green Limes. 

Two firms, which make preserves on a large scale, asked for 
the names of exporters of green limes ; what they wanted were 
limes about half grown. I do not know if it would pay growers 
to pick and ship immature limes. Still, the enquiry was made, 
and it might be possible to extend trade in this direction. 

Cacao. 

This is a product which enters Canada free of duty. West 
Indian raw cacao has therefore to meet the produce of foreign 
countries on equal terms. The consumption of cacao and 
chocolate is increasing rapidly. The largest manufacturer in 
Canada informed me that, although he would prefer to buy 
West Indian cacao on^, if ho could get it of the desired quality, 
he had at the present time to buy other cacaos for certain 
classes of goods. From the manufacturer’s point of view, in 
whatever line, it is necessarily a question of dollars and cents; 
if you can supply what he wants at about the same price, he 
will buy. Prom Imperial considerations he may perhaps give 
youaslightly higher price for produce of equal quality to that 
of foreign, but naturally will not risk his profits in doing it. 
I was informed in Toronto that West Indian grades of cacao 
had shown considerable improvement in recent years. This 
improvement was especially noticeable in imports from 
Trinidad, Grenada, and Jamaica, and large loti could be bought 
to sample. This is what buyers like. They do not care to 
handle small lots, which although coming from the same estate, 
may vary from year to year. They pointed out that firms in 
Trinidad bought cacao and graded it carefully, so that buyers 
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could always depend on getting what they wanted in quantity, 
and of a certain grade. The produce of small growers is 
therefore handicapped to a considerable extent. Perhaps 
a system of co-operative grading and selling of the small lots 
of cacao grown in some of the islands could be instituted. It 
would appear from what I learnt in Canada that if this was 
done the produce would sell much better. 

Arrowroot. 

I was directed to make special enquiry in regard to this 
product. Arrowroot, as is well known, is one of the chief 
products of St. Vincent. For some years the industry has been 
in a depressed condition, owing to low prices. Recently an 
effort has been made to put it on a better footing by the 
formation of an Arrowroot Growers’ and Exporters’ Associa¬ 
tion. An Ordinance has also been enacted by the Government 
which provides for the collection of an export cess of 6d. per 
barrel of arrowroot, and the money so collected is to be used 
solely for the purpose of advertising the product in countries 
where it is not used to any extent. 

I saw several importers at Toronto and Montreal, and they 
all informed me that at the present time only small quantities 
used by the grocery and drug trades. I found that they 
imported the arrowroot chiefly from the United Kingdom, 
packed in 7-tt). tins, the wholesale price being 5c. per lb. 
I pointed out that it would probably pay them better to 
import il direct from St. Vincent, or through Canadian 
representatives of local firms, as it was undoubtedly St. Vincent 
arrowroot that they got from England. In this connexion, 
a representative of the West India Company of Montreal 
informed me, that after a considerable amount of trouble, his 
firm had succeeded in getting arrowroot put up in Canada in 
small packets for the grocery trade, and that the business was 
increasing slowly. I interviewed the editor of the Canadian 
Grocer, a well-known Canadian trade paper, and he thought 
that an advertising campaign was likely to assist considerably 
in making the product known. Of course, arrowroot has to 
compete with corn starch in the household, and unfortunately 
for St. Vincent, the latter has practically superseded it. 

What is required is a thorough investigation of the 
properties of arrowroot from a chemical and physiological 
standpoint* It is all very well to state that arrowroot is better 
than other starches for certain purposes because it makes 
a stronger and more translucent paste; and as a food is more 
easily digested, etc.; but as far as I am aware, its properties 
have not been fully worked out scientifically, and the results 
put on record in an authoritative manner. 

In the matter of cereal starches, such as rice, wheat and 
maize, a good deal of work has been done, but root starches 
appear to have been somewhat neglected. Obviously, if 
arrowroot gi*owers had a number of facts based on scientific 
observations, and results which they could use when endeavour¬ 
ing to find new markets, or to extend the trade in old ones by 
means of advertisements, such advertisements could be made 
to carry^ great deal more weight. 
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During my visit to Toronto, I had two interviews with 
Dr. Kaufmann, whose scientific work in connexion with starches 
is well known. Dr. Kaufmann informed me that he would be 
quite willing to undertake an investigation of arrowroot and 
other root starches, and to test the results obtained on a com< 
mercial scale. He is at present connected with one of the 
largest starch manufacturing firms in Canada, and has many 
opportunities for carrying on investigations, under the most 
suitable conditions. The matter appeared to me to be so 
important that I promised, with the permission of the Imperial 
Commissioner, to send him, as soon as possible after my return 
to the West Indies, large samples (50 100 lb) of arrowroot, 
cassava, yam, and sweet potato starches, in order that he might 
make preliminary observations on them. 

Of course, in the United Kingdom, arrowroot is largely 
used as a raw material; e.g., as a ‘ filler * for cacao powders. 
The cacao manufacturers whom I saw told me that at the 
present time, Canada was so prosperous that they had not 
found it necessary to make a cheap grade of cacao powder. 
I pointed out that possibly they would have to face the 
question sooner or later, as there was likely to be competition 
from outside sources. I ascertained, however, that a small 
quantity (about 50 bags) of Singapore tapioca flour (cassava 
starch) was used annually by the largest cacao firm. I 
suggested that arrowroot would be better, and mentioned that 
British cacao manufacturers preferred it. Before I left Canada, 
I understood that an experimental trial would be made. 

Arrowroot was generally considered to be too expensive 
a starch to handle. For the information of exporters T might 
mention that corn starch used for moulds, and Singapore 
tapioca flour used as a ‘ filler ’ costs from 8c. to 3^c. per fi>,, laid 
down. Should arrowroot be allowed to enter Canada free of 
duty, as is suggested by the Royal Commission iu their report, 
it will certainly have a much better chance of being taken up 
by manufacturers and others. 

Cassava Starch. 

I had several enquiries for this starch. It is imported 
chiefly from Singapore. There was a good demand for it by 
cloth manufacturers, at 3c. to 3Jc. per lb. Could tl e product 
be placed on the market at about 3c. per ft>., in large quantities, 
it could also be used for making glucose syrups. For the latter 
purpose it is possible that lower grades than those usually 
made in the West Indies would be suitable. 

At the present time there is an import duty of 75c. per 
100 lb. For glucose purposes it may be found that a cassava 
meal would answer. This would mean that, iu the process of 
manufacture, the coarser fibres only would be eliminated. 
A product such as this might be allowed entry free of duty, as 
a raw or unmanufactured material. 1 would suggest that 
experiments in the manufacture of cassava meal be made in 
the West Indies, the idea, of course being to produce 
a satisfactory article at as low a cost as possible. 
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In speaking to Dr. Kaufmann on the possibility of shipping 
dessicated air-dried cassava roots, he thought it would not be 
worth while, from a business point of view, for the cellulose 
the roots contained would not be wanted; there were plenty 
of cheap cellulose substances always available. 

Spices. 

I did not have an opportunity of going very fully into the 
question of the market for spices. I had one or two enquiries 
for green ginger and kola nuts, and the information desired 
was given. It would be worth while for growers of ginger to 
get in communication with Canadian manufacturers of 
preserves. 


Cotton. 

In regard to cotton, I understood that only the short 
staple kinds were at present being spun, and as yet there was 
no demand for the long stapled Sea Island produced in the 
islands. 1 was unable to visit any of the mills, to get first-hand 
information. 


Broom Corn. 

A small exhibit at the Toronto Exhibition drew the 
attention of two broom manufacturers, and I was asked to give 
the names and addresses of growers. Good prices were being 
paid for broom corn. The sample shown—I believe by Antigua 
—was considered to be of good quality. I was asked for 
a quotation for a car-load—70 bales of 300 Bb. each—which, of 
course, I could not supply. There is a good demand for the 
product. The somewhat extensive trials being made in Antigua 
and Montserrat should soon indicate whether it can be produced 
at a profit, on a fairly large scale. 

Sugar. 

There appeared to be a demand for centrif ugalled muscovado 
sugar of good quality. Enquiries were made by "grocery 
brokers, and others. This sugar was used by grocers and 
biscuit manufacturers; and in the wine trade. Ordinary 
muscovado did not appear to be wanted. One large sugar 
broker at Montreal informed me that the last season’s business 
in this class of sugar had been very poor, and it had been very 
difficult to obtain prices in a satisfactory ratio to the value of 
96* crystals. 

At Montreal I had an interview with a representative of the 
Company controlling the neiv McMullen process for dealing with 
sugar cane, and also with Mr. H. D. McMullen, a son of the 
inventor. Both spoke very enthusiastically of the process. 
They informed me that the experimental trials made on a large 
scale during the past season in Cuba had been successful, and 
that the United Fruit Company, who had a large interest in 
the patents, had placed oilers for machinery for work in 
connexion with their central sugar factories in Cuba. Details 
of the invention have been published in the Inlet national 
Sugar Journal and other technical papers. 
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Prom what I could learn, efforts were being made to work 
with the manufacturing and refining branches of the sugar 
trade, so as to avoid upsetting existing interests. 

The question as to whether desiccated, that is, shredded 
and dried canes containing sugar would be allowed entry 
into Canada free of duty as a raw material, is a matter which 
will no doubt be considered by the proper authorities when the 
time for action arrives. Besides, a good deal also depends on 
the question as to whether it will be found good business to 
shred and dry the cane at the place where it is grown, ship the 
material so obtained, and then extract the sugar by diffusion. 
On the face of it, the cost of evaporating the moisture from 
the shredded cane and subsequent handling of the material to 
obtain the sugar and cellulose appears to be the factor which 
might limit any extensive utilization of the process in this 
particular direction. It was suggested that, in the interest of 
sugar growers in the West Indian colonies, the new process 
should be thoroughly investigated on the spot by a Special 
Commissioner—one who is fully conversant with the details 
of the manufacture of sugar. This suggestion appears worthy 
of consideration. 

Molasses and Syrdp. 

At Toronto and Montreal, there was a demand for low 
grade molasses. At Toronto, I had enquires for this product 
by a firm interested in the manufacture of stock feeds. At 
Montreal, I inspected a shipment of Trinidad molasses which 
had leaked badly on the on the voyage. In some cases, the 
puncheons were half empty. The stowage on board the 
steamer was satisfactory. On examining the packages it was 
evident that they had not been been properly * trimmed ’ 
before being shipped. A shipment of Barbados molasses by 
the same steamer arrived in excellent order. In the interest of 
exporters, I have thought it wise to refer to this matter here. 

One sugar-broker, also at Montreal, told me that during the 
past season too large a quantity of West Indian ‘ fancy molas¬ 
ses ’ or syrup had been sent there. At St. John, N.B., however, 
I was informed that the outlook of the trade in this product 
was good, and that the demand was increasing. 

Preserves. 

There was a considerable amount of interest taken in 
exhibits of guava jelly in bottles at the Toronto and St. John 
Exhibitions. Manufacturers of preserves, did not think that 
there would be much demand for the jelly unless exporters 
were prepared to put it up in this holding about 28 lb. each. 
For this purpOwse it would have to be made of a somewhat 
thinner consistency than that usually sent to Canada in 
bottles, so as to allow the manufacture! to * melt it down ’ and 
bottle it. 

Prom what I could gather, there was scarcely any opening 
for other classes of preserves. 

I should have liked to have made more thorough enquiry into 
the possibility of increasing trade in West Indian products gen¬ 
erally, but as has been mentioned before, my time was very limitedf 
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and I could not do so. I trustt however, that the information 
given in this report will be found of some interest and value. 

Every assistance was most willingly given me by the 
Secretaries of the different Boards of Trade; Mr. Richard Grigg, 
His Majesty’s Trade Commissioner, Montreal; The West India 
Company, Montreal; Mr. J. D. Allen, Toronto; Mr. H. B. 
Scholfield, St. John, and many others, in carrying out the 
mission entrusted to me. 

Mr. C. S. Pickford was very helpful at all times, and my 
best thanks are due to him for his efforts on my behalf. 

I left St. John, N.B., for the West Indies, via New York, 
on September 14, and arrived at Barbados on October 4. 

I have, etc., 

(Sgd.) W. N. SANDS, 

Agricultural Superintendent. 

The Imperial Commissioner of Agriculture 
for the West Indies, 

Barbados. 
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BRITISH WEST INDIAN LIMES IN THE 
NEW FORK MARKET. 

BY W. N. SANDS, 

Agricultural Siiperiiiteiideut, St.j Vincent. 


During the time that the writer wRvS visiting the recent 
exhibitions in Canada, as tlie repre«^entative of the Imperial 
Department of Agriculture for the West Indies, an opportunity 
was taken, on the suggestion of the Imperial Commissioner of 
Agriculture, to ascertain the condition of the New York market 
in regard to West Indian limes. The special points in relation 
to which investigations were made included: (1) the general 
nature of the New York trade in British West Indian limes ; 
(2) the probability of interference in the business by supplies 
from Porto Rico, Florida, Cuba and Mexico; and (3) the ques¬ 
tion as to whether the supplies now coming from the British 
West Indies are of the quality required for the market, and 
properly packed, or whether alterations and improvements in 
these matters are desirable. 

In the course of tlie investigations, six firms were visited. 
These were chosen particulaily because they are most intimately 
connected with the West Indian lime trade, on account of 
consignments to them, or the purchase by them, of the fruit. 
An enquiry into the (luestion of suitable shipping facilities was 
initiated, because the writer had been informed that fully 20 
per cent, of the limes in certain .shipments were rotten, on 
arrival at New York. Tlie chief causes instanced for this were 
(a) the length of the voyage, and (b) unsuitable storage on 
board the steamers ; although it was admitted in this case 
that there was a possibility that, sometimes, the fruit was not 
properly selected and packed. In regard to these matters, the 
agents of the Quebec Steamship Company, by whom the fruit 
has been most generally carried in the past, admitted that occas¬ 
ional delays had taken place at St. Croix, and that when this was 
the case the limes shipped arrived in poor condition. They 
had, however, arranged for Dominica—the island shipping the 
largest quantity of fruit—to be made the last port of call. 
They also gave an assurance that, even if it was found necess¬ 
ary for the vessels to call at islands farther north, the stay at 
each would be only of very short duration. It was stated, in 
regard to storage accommodation, that limes travelled fairly 
well, unless they were stowed near boilers ; care had been taken 
to avoid such stowage. It was advised by the same firm that, 
if the limes were packed in half-barrels, instead of in full-sized 
barrels, they would reach the market in better condition. It 
was not recommended that this fruit should be packed and 
shipped in cases, after the manner of oranges and other fruit, 
even though this admits of closer stowage. The reason is that 
such packages are only suitable for limes where there Is cool 
storage. 
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Messrs. Gillespie Bros., General Commission Agents and 
Brokers, were next consulted, in regard to matters connected 
with the fruit on the market. This firm usually sells the limes 
to one or another of the large wholesale houses ; but when the 
market is glutted, it is found necessary to dispose of the fruit 
by auction. The statement was made that the consumption of 
limes in the United States is increasing, the fruit being mostly 
in demand in the warmer months of the year. Most of it is sold 
to hotels and restaurants, for use in making alcoholic drinks. 
It occurred to the writer, in connexion with this matter, that 
the spread of temperance in the United States might possibly 
affect the trade in the future. This was admitted, but it was 
thought that the day when this would happen was yet far 
distant. Lime juice is hardly known in New York, though 
there appears to be an opening for this product, provided of 
course that it received extensive and effective advertising. 
Curiously enough, it is most generally associated there with 
the consumption of alcohol, and the prejudice against it on the 
part of some persons, on this account, would have to be 
overcome. 

Another firm which receives limes on consignment is 
Messrs. Middleton & Co., General Commission Agents and 
Brokers. Here, it was stated that buyers had often complained 
of the lack of grading that obtains in regard to West Indian 
limes. The demand on tlie part of the fruit dealers was for 
sound, thin-skinned, clean and bright limes, of medium size. 
The chief complaints were made in regard to the smallness of 
some of the limes shipped, the largeness of others, the coarse¬ 
ness of the rind, and discoloration by dirt, black blight and 
scale insects. The statement was made that it was almost 
impossible to sell limes of such inferior character. It was 
advised that the best season to ship was about March and 
April, when it had often been difficult to supply the demand 
for limes. In July and August, on the contrary, it frequently 
happened that the market was glutted by the receipt of 
excessive (piantities of the fruit; so that only moderate 
shipments should be made during these months. 

Among the wholesale buyers, Messrs. McCormick, Hubbs 
& Co. recommended the continuation of shipment in barrels ; 
these, however, should be of a standard siz^. The barrel 
favoured by this firm is made in the West Indies, appaiently 
in Dominica, from imported shooks. Such a package has a 
clean and neat appearance, in strong contrast to that of the 
dirty-looking flour barrels of various sizes, in which limes are 
frequently shipped from the West Indies; and there is the 
additional ccmsideration of the favourable effect which a 
neat, clean package of standard size makes on the prospective 
buyer. When the writer was visiting this firm, a ship¬ 
ment of Dominica limes, in barrels of the kind mentioned, 
had recently come to hand. On inspection, it was seen that 
the barrels, as a rule, were provided with four perpendi¬ 
cular lines of three holes each, for ventilation ; it was suggest¬ 
ed that six holes in the row would serve the purpose better. 
Shrinkage of the fruit had caused a large space to be left inside 
^he barrels ; this admitted of bruising when the packages were 
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handled* It was stated that this consignment had arriTed in 
better condition than usual, only a small percentage being 
unsound. The separate fruits were placed in brown wrap¬ 
ping paper, and Messrs. McCromick advised, in regard to 
packing, that the limes should be wrapped in this, previous to 
teing placed closely in barrels, in definite layers, and pressed 
tightly; it was thought that the best method would be 
to press each half-dozen layers, or so, as they were 
being packed. Brown paper was superior to rice paper 
or tissue paper, partly because it absorbed the products 
of decay to a certain extent. This firm, like the others, laid 
particular stress on the desirability of the limes being 
properly graded before shipment. In illustration of this 
method, it was pointed out that unwillingness to handle the 
limes that had been sent from Porto Rico, Cuba, Florida and 
Mexico had been the outcome of the poor quality of the fruit. 

The firm which gave the information that has just been pre« 
sented assorts and repacks the limes, on their receipt, some 
being sent out in barrels and others in boxes. The fruits are 
re-wrapped, when necessary, with brown wrapping paper, and 
carefully placed in packages of the kind mentioned. In either 
case, the limes are well shaken together, and pressed, in order 
to prevent damage, during transportation to different parts of 
the United States. The size of the boxes is 10 inches by 6 J inches 
by OJ inches—one which allows of their being readily placed 
under the bar counter in hotels and restaurants. Each of these 
is made with slatted sides, and holds 100 assorted limes. 

On the question of carriage of the fruit to the West 
Indies, this firm was of the opinion that the steamers in which 
they have to travel were unsuited to their transport, and that 
the arrival of certain shipments in poor condition was largely 
attributable to this cause. 

Corroboration of all those facts was received from Messrs# 
Arthur Courtin & Co., who are also large buyers of limes. This 
firm was of the opinion, also, that the chief drawback to the 
New York trade in West Indian limes was the unsatisfactory 
kind of steamer in which they are carried. Like Messrs. 
McCormick, they prefer the Dominica lime to any other, chiefly 
because it possesses the necessary acidity and aroma, combined 
with an attractive appearance. The acidity of the fruit is of 
particular importance because, when references were being 
made to the quality of certain shipments of limes from Cuba, it 
was stated that the fruit was ‘ sweet ’, and therefore not want¬ 
ed. Messrs. Courtin|[do not find it worth while to handle 
limes from Cuba, Porto Rico, or Florida. The objection to the 
Porto Rico product is its inferior quality ; it is most often used 
in the street trade. Good limes were sometimes received from 
Florida, but only during a very short season. Similar informa¬ 
tion to that which has been given was supplied by Messrs. 
F. S. Maynard & Sons, another wholesale firm, which handles 
a large quantity of limes each season, but which, unlike Messrs. 
McCormick, does not find it necessary to assort and re-pack in 
barrels; it has, however, a trade with hotels and restaurants in 
small boxes of limes like those just described. No recommenda¬ 
tions, besides those given already, were made by this firm. 



SCMMART OF CONCLUSIONS AND RECOMMENDATIONS. 

(1) The consumption of fresh limes is increasing rapldljrin 

New York, and British West Indian limes—more particularly 
those from Dominica—control the market. , 

(2) There is little fear of competition, at the present 

from Porto Rico, Florida, Cuba, and Mexico. ‘ 

(3) The shipments from the British West Indies are not 
always satisfactory; though those from Dominica show superi¬ 
ority in this matter, with room for improvement. 

(4) The poor condition, on arrival, of shipments from time 
to time, has been due in no small measure to the effects of thjs 
lengthy voyage, in steamers not possessing suitable storage 
accommodation. Efforts should be made to get the fruit to 
New York as quickly as possible; these already exist in the 
case of Dominica. 

(5) In order to obtain the best results, growers and ship¬ 
pers must give close attention to the following matters ; (a) the 
fruit should be carefully picked, cured and graded, so that only 
perfectly sound and clean limes will be shipped ; (b) limes dis¬ 
coloured with earth, scale insects, or black blight should be 
sponged or brushed, after the fruits have been cured for a day 
or two, care being taken not to injure the skin in any way; 
(c) the fruit should be allowed to diy thoroughly, after being 
cleansed, and then be u lapped in brown wrapping paper ; (d) in 
selecting the fruit it >vonld appear that a lime measuring from 
1J to IJ inches in diainet(»r is the size desired by buyers: grading 
to this si7.e should be ado[)ted; (e) the fruit should be packed 
closely, in layers, in well-ventilated barrels of standard size. 

It is the opinion of the writer that, if growers and shippers 
select, grade and pack their limes according to the methods 
that have been described, and keep in close touch with the 
requirements of buyers, there is no reason why British West 
Indian limes should not continue to control the New York 
market, and realize remunerative prices. 


(Paget 73 to 156 iBsued January 11, 1911.) 





PUNOaS DISEASES OP GROUND NUTS 
IN THE WEST INDIES. 

BY K. \\. SOUTH, B.A. (Cantab ), 

Mycologi'it oil the Staff of the Fiiiperial Department of 
Agriculture for the West Indies. 

Throe fungi are found on ground nuts in the West Indies 
two attacking the leaves, and one the roots, pods and surfaces 
of the nuts. The leaf fungi are Uredo aradiidts, Lagli., and 
Ctrcospnra peraonata^ Kllis. The root fungus is iinidentihed 

UBKDO AUA( niDi^ This fungus is, according to 11. and 
P Sydou {Atninlcs j}ft/rolof/ici, Vol. VI, p. 130j, identical with 
Uromyees arach^dis, though Massoe (niaenara of Vnltivated 
Plants^ p. 500) states that it is not known if tli^ie is any 
genetic connexion between the two. The fungus forms minute 
scattered or crowded yellow pustules, or sori, on the under 
surface of the leaf. It occuis to some extent on local v^arieties 
of the ground nut, but is more destructive on impoited plants. 
It was i^epi rted fiom St. Vincent in 1907 on the Dixie Giant 
variety. It attacked all the imported vaiieties in Dominica in 
1909 and 1910 v‘-ce p. 101) and also occuired in Montserrat in 
1907, 1909 and 1910. It was lepoited fiom St Kitts in 1910. In 
Montserrat, Mr. Robson, the (^iratoi of the Hotanic Station, 
is of the opinion that it shortens the life of tin' plant and caiuses 
shrinkage of the nuts. In Dominica, however, experiments on 
the number and weight of the nuts piodiiced by healthy 
and unhealthy plants in 1910 showed that the fungus had 
no appreciable effect (Seep 108;. It only appears, as a rule, 
after the vines have almost completed their growth, and in 
some cases is confined to the older leaves. Spraying with 
Bordeaux mixture is said to have been effective in checking 
its spread in St. Kitts and in Montseirat, in 1910: but in 
Dominica, neither Bordeaux mixture nor a mixture of eciual 
parts of lime and sulphur has been fimnd to pi'oduce 
much effect. In connexion with the treatment of ground nut's 
with a mixture of powdered lime and flowers of sulphur, 
Mr. A. J. Blocks furnishes the following inteiesting note from 
Dominica. A light dressing of the mixture is dusted on to the 
upper surface of the leaves from muslin bags. This is done 
just before sunset At sunset the leaves fold up, and by so 
doing prevent the removal of the fungicide by w ind. At the 
same time, the under surfaces of the leave'* are exposed 
Another dressing is given an hour after sunset, when the under 
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surfaces of the leaves are treated. The light film of dew which 
will have fallen during the hour which has elapsed assists 
the mixture to adhere. In those islands where the disease is 
believed to cause damage, spraying with Bordeaux mixture 
appears to be effective, and should be continued. An ammoni- 
acal solution of copper carbonate might also be used 
experimentally. 

The fungus is not known to possess any other spore form 
than the uredosijore. P. and H. Sydou Cloc. cit) state that the 
teleutospores of Uromyces arachUlift, desciibed by P. Hennings, 
are in reality only uredospore«». A search has been made 
in Dominica for the same fungus, on other host plants in 
the neighbourhood of tlie plots on which the ground nuts 
were growing. The same stage and an aecidial stage 
were looked for, but neither was found. The fact that this 
disease appeared on plants grown from disinfected seed, 
together with the sporadic nature of its appearance on the 
plots, in the island referred to, renders it piobable that 
some other host plant exists; but if it does, it has not 
yet been found. (See p. 1(18.) Since the fungus first appeared 
in 1910, on plants grown from disinfected niit.s, and .since 
these nuts, though themselves attacked by the root disease 
fungus piodneed plants entirely free fiom root disease, it seems 
unlikely that spores of the fungus are carried on the nuts. 
There is, however, a possibility that a resting mycelium may 
occur inside the nute. This point reiiuires investigation. 

Diagnosis : Sori small, scattered, on the under side, 
surrounded by the ruptured epidermis, brown ; uredospore 
ovoid-round, minutely echinulate, 21-30 v. r, diam.; epispore 
yellow. 

CKUCOSi’OBA i’KB.soNAT\. This fuiigus forms brown or 
olive-green, almost circular spots on the under surface of the 
leaves, varying from 2 to 4 mm. in diameter. It occurs on 
ground nuts m the l iiited States, and attacked the imported 
varieties in Dominica in 1909. It is also reported to have 
occurred in Barbados in 1910. This suggests the pos'-ibility 
that it may have been introduced on the seed. The vigour 
of its attack in Dominica was probably due in part to 
excessive nioistuie, as the season was wet. 

Bordeaux mixture was found to have but little effect in 
controlling it; neither waa limc-snlphur mixture completely 
successful. Bancroft (A Handbook of the Fungus Diseases of 
West Indian Plants^ p. 55) recommends an ammoniacal solution 
of copper carbonate Good drainage is also effective in assist¬ 
ing in its control. 

The fungus was first described by Berkeley and Curtis as 
Cladosportum personatum, and a variety of it was found by 
Berkeley on Cassia occidentalis, {Journal of Mycology^ Vol. VI, 
p. 08.) This plant is a common weed in several of the islands. 
Ellis found it on ground nuts in America in 1885, and identified 
it correctly as a Cercospora, 

Diagnosis: Forming small, brown, orbicular spots (2-4 mm.) 
on the lower surface of the leaves* Hyphae densely tufted, 
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short, brown, sparingly septate. Conidia mostly clavate, pale 
brown. 1-8 septate, 30-50 x 5-6 

ROOT DiSRASR. Ill 1908, the Spanish and Tennessee Red 
varieties in St. Kitts were attacked by a root disease. This 
appeared on all the varieties in Uoininica in 1901), and on the 
Spanish in Grenada in the same year. This variety was also 
attacked in Grenada in 1910, and slightly alTected in Nevis in 
the same year. 

Plants attacked wilt rapidly, and in two days from the 
first wilting of the leaves, are seen to be completely dead. The 
fungus kills the roots, and then ‘^prea<ls to the collar and the 
base of the sterns. The pods aKo are alTected and the mycelium 
spreads to the surface of the nuts. It (*anses the latter to slirink 
and lose colour to such an extent that over 40 per cent, of 
the crop in Dominica in 1909 was lo^t, owing to this shrinkage, 
alone. Weighings of ten healthy and ten diseased nuts showed 
that the latter werv 10 per cent lighter than the former. 
Although the fungus occurs on the surface of the nuts, it does 
not appear to penetrate theiii, siiiee diseased nuts disinfected 
with corrosive sublimate solution will produce healthy plant*-, 

Tlie fungus has been found on Aroids, Antirrhinums, 
and some Cornpositae in Harbados, in addition to ground nuts: 
on egg plants, tomatos, and seedling lime trees in Dominiea; and 
on alfalfa in Antigua. It \voukl, therefore, api)ear to be a fairly 
gener’al root parasite, and one of considerable importance. 

The causative fungus has a myeelinrn which, in its young 
condition, forms a cobw^eb-liko eo\ering over the diseased 
portions. The hyphae are colourle-s and pi’ovided with occa¬ 
sional clamp connexion^. As they gr’ow older, they tend to form 
narrow yellow to brown filaments which arise in a eliaracter- 
istic way. The original hypha gives olT lateral branches, two 
or more at the same point. These branches run along parallel, 
and closely adptessed to the original hyplia They may in 
turn give olf brandies arising at the '-anie ])()int, this being 
usually also near the point of origin ot the piimary branch. 
The bi’anching is somewhat similar to tliat ehai'aeteristie of the 
Rhodophyeeae. In this way a filament is formed. Occasionally, 
the place of one of the brandies, arising at any given point, is 
occupied by a piominent clamp connexion. The bi’own ^•()lollr 
of the older imrts of the mycelium i*- due to some deposit on 
the cell walls, but the yellow colour is caiisiHi by the presence of 
numerous small rod-shaped yellow crystaK, on the outside of 
the hyphae. The fungus does not appear to forrtr fructifications 
easily, as none have so far been found. Numerous small 
brown sderotia about I mm. in diameter and approximately 
spherical in shape are, however, of frequent occurrence. Thc-e 
arise as minute tufts of colourless hyphae, which become com¬ 
pact and smooth externally, turning yellow and finally brown, 
as they do so. In section, they show an outer covering of brown 
cells two or three cells deep, and an inner coltrurless mass of 
loosely woven pseudoparenchyma. Taken altogether, the 
appearance of the fungus is very char’acteristic. 

When a piece of land has become infected with this fungus, 
the safest course is to dress it with lime and allow it to lie fal¬ 
low for several months after the crop has been removed. This 
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treatment applies to any cTop. In the case of ground nuts, 
subsequent crops should be planted in a dilTeient place, and if 
possible, healthy seed only should be used. If it nccessaiy to 
employ infected nuts foi planting, these should be immersed 
for live minutes in a «-olution of con o^ive sublimate, of a strength 
of 1 part in 1,000 of watei Drainage appears to have 
but little effect the spread of the disease, Mccoiding to 
observations in liarbado'. and Grenada. Lime seems to be 
without elTeet ill cheeking Hs spioad Ihit it probable that 
wheio this applicabh , tieiKhing tlu^ dis(‘ased area in the 
usual way would pro\<^ of s<u*vi(*e in Inis i(-«.pe('t 

Si VIM \ u V 

Time disease-) (il giound nuts bt t n obsei v ed in the 

West Indies : 

(1) A lustlungu'-, I rtih> (H InUis This iv, ot \iiiy gemu'al 
distribution, both on mipo* t(*d ind loe il \ aiieties thiougliout 
all the islaiifls The amouni ol d.imag»^ w hieli it i-* i apable ol 
causing apj)(*ais vjiry in dilfennt island^, a'- doe- the siici'ess 
of the control measures c*inployed 

(2) A leal spot liii Cmnsjuita Tins has 

been obseived at pi (‘sent in DomiiiKM and Ihu btido-^ only. and 
is not of a sei ions natuK' 

(3) A root disc as(‘ unidentilied Tlii-^ (kh lus m Maib ido^. 
(trenada, J)onjini(*a, St Kitt-' am’ .Ncwi^ It- host jilant'-ai(* 
numeions and ol a viiy geiieial n itun II i'-an impoi taut 
fungus, diiiicult to coiuiol 

HhtKUKM I s 

rr<(h HI (tihidis. 

1’ lleiimiigs //(f/u qym, l(S0t) p 221 

11 and 1* Sydou ,Is ;!///(i. Vol \T, p LKi 

Saceaido. Snllofjt timqot iini, XIV p. *27 5. 

Massee. Dts<<tsrs o/ (Udfnaiid / fnufs, p aOO 
Maueiott .1 llandlnHiL of (In hanqu^ Dismsts of 
HVs4 Indian Plants, p *2S 
]\(st Indian Pidlttiin \"(/l \ ‘24l» 

South ,, „ „ \ ol \1 p. S3 

Ayrn nliu} at Ai n s, \ K)\ VllI jip 315,317,111 

Certospoi a p< ? sonata 

Berkeley' and Giiitis (miitUa, 111, p 107 
Kllis .hninial of Mi/ioloqij, Vol I, p (>3 
Massee Disiasts of Vidt\i attd Ptants, p 507 
Bancroft. A Handbook of thi Fnnyas Disc uses of 
Went Indian Plants, p 55. 

„ ILe-st Indian Ihittftxn, V ol. X, p. ‘250. 

South „ „ Vol, XI. p. 83 

AqncuU mat Nf a s, \ ol. VIII, pp. 315, 317, ill. 

Root Disiuse 

Ayi u tdfhiuf Are s. \ ol \ 111, p. 3li 
TlVs/ hnhan Bidletin, Vol XI,p. S2. 

See also lefeienee-- to Bepoit- of Botanic Station- aiitl 
cNperimental Plots given on p 171 
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NOTES ON GROUND NUTS IN THE WEST INDIES 

The following paper is intended as a summary of the 
results (hut have been obtained up to the present in the 
experiments on the cultivation of iinpoited varieties of p:round 
nuts. These have beei\ conducted at various Botanic and 
Experiment Stations in tlie West Indian islands diuinp: the 
last few years An account of them is j;iven in tlio Annual 
Beports of tin' Botanic Stations fiom the year 1907 
onward''. In addition to the residts tuns (»btained, various 
points in connexion with these plants hav(» also been included, 
in Older to make tin* infoimation pio'^t'iitid i\^ complete as 
po-^^ible An eai'licr paner on this plant, by Freeman, (*ontain* 
in^ a summary ot tin position of thi' industry in the West 
Indian islands bcfon» the intiodmdion ol the lU'W varieties will 
be found in the IFfs/ Imhan littUdhu Vol IV, j). 101 Various 
ai tides liave also appeal ('d i)n this subjii'l in the Aorirulfural 
Xinrs reference'- to these aia* ^iven at the end of this paper. 

In tin* >i‘ar 1007-S, tuo Ameiican vaiietu'^ of u:round nuts, 
Dixie (bant and Tcnn(‘ss(a* Bed, wen* imjiorted by the Impelial 
Fommi''sion(‘i‘ ol Agi iciiltnie, and di'-tiibuted foi tiial at 
the Botanic and l^xpei inn'iit Stations in St. N’lnci'iil, St. liUcia, 
Ihnninica, Mont'-enat, VntiKua and St Kitts-Vc'vis In the 
snb'-ecinent yeai, two other varii'ties, Spanish and Carolina 
Bnnning, weie impoitcd fiom the Fnited Stales an<l p:iown in 
tin* saiiu* island- The results obtained were, on the whole, 
disapiioinling, with tin* (‘xceiition ot tin* yields ^i\en by the 
xaiieties ^lown inDomnrna This was to some exti'iit due to 
pool ^(*1 mination, in the (ascol tin* Dixie (liant \arn'ty, and in 
that of the otlni \tun*tn‘s, to the attacks ol fnn^^i. 1 In*h(* 
('onsisted of a rust fnnjjrns on tIn* l(*avc*s, lepoitc'das /Vem//r7.s 
sp and I mfo sp . and a s|»*rile root fnnjj^us w Inch has since 
been ionnd on se\('ial host plants, but has not so far b(*en 
known to foi m any kind of finctific’ation (See jirc'cedin^i: 
aiticle.) 

In the year* 1909, tiie tiial- were* continn(*d, some varieties 
bein^; r<*jected in c(*itain of the* isl.uni- In Dominica, the 
rc'sults ^vele lar^elv spoih*d by tin* outbreak of three dilTerent 
diseases on tin* e\perinn*nt plots Two funj^i occurred on the 
leaves the* rust funji^us lefeirc'd to above* and idt'iitified at Kew^ 
.as fVerZo (U’tfrhidis, LaKh., and a leaf .spot fuuj^us, Orro.s/jo>*a 
pr>’.sonr//r/, Kllis The '?ann* root disease fungus also attac'ked 
the loots, lower jioi lions of the st(*m, pods and surfaces of the 
nuts. Tlie i*ust fungus aNo occur leil in certain of the other 
islands in that year. Tin- ie-.ults obtained throughout the 
islands w'ere, howev(*r, consider ably mniv promising than those 
of the tw’o previous yeais 

Dks(kii*ti()\ ok fhk Vartktiks. 

A short account of some ot the American varieties is given 
ill Farmers BuUeiin No. 350, of the riiited States Department 
of Agriculture. Descriptions of others have been obtained 
from local sources. 



Spanish ,—This variety is a strong-growing plant with 
upright stems and thick foliage. The pods are small, and are 
clustered about the base of the plant; they are rough, and 
dark in colour, and each usually contains two nuts which 
entirely fill it. The pods adhere well to the plant when 
it is dug up, and are thus easily reaped. The nuts are light 
brown in colour and rich in oil. The period from the time of 
planting to maturity varies in the West Indies from twelve to 
eighteen weeks. 

Carolina Running .—This variety has long trailing stems 
and thick foliage, which render it suitable for a green dressing. 
The pods are borne on the long trailing stems, and do not 
adhere well when the plant is dug. Each contains two nuts, 
on an average, which are about three times as large as those of 
the Spanish variety. The period from the time of planting to 
maturity is from sixteen to eighteen weeks, in the West Indies. 

Tennessee This variety is similar in habit to the 

Spanish, but the pods are longer, though small, and contain four, 
sometimes five or six, nuts of a dull red colour, crowded 
together. It is more suitable for stock-feeding than for market 
purposes. The period from planting to maturity varies from 
twelve to eighteen weeks. 

Dixie (iiant.—ThU variety is so called owing to the large 
size of its pod*«, while the nuts aie about four times as large as 
those of the Spanish. It was found that it did not mature well 
in the United States, and this exi)erien(*o has been repeated in 
the West Indies. 

The plants are trailing in habit, and the foli'^ge is thin. 
The pods are borne along the trailing ^tems, but adhere w^ell on 
digging. Each pod contains two large nuts, of a very light 
reddish-brown colour. The plants require from seventeen to 
twenty-four weeks to mature. 

Virginia /hinch,--T\iis is a somewhat dwarf plant with 
upright stems and rather light foliage. The i)ods are lai*ge 
and clustered about the base of the plant, and adhere well on 
digging : they are bright and clean, and contain t\NO, or some¬ 
times three nuts in each. The nuts are light brown in colour. 
The plants take fifteen weeks to mature, in Dominica. 

Virginia Runner .is a strong-growing variety with 
creeping stems and heavy foliage. The pods are scattered 
along the stems and do*not adhere well on digging. In other 
respects it resembles the Virginia Bunch variety. 

A frica n.—This variety is also of a trailing habit, with 
dense foliage. The pods are borne along the stems and do not 
adhere well on digging. Each pod contains three nuts, of 
a light brown colour. These plnnts required twenty-four 
weeks to come to maturity in Dominica. 

Gambia. - This variety is of a trailing habit, with dense, 
compact foliage. The pods are scattered along the stems, and 
adhere particularly well on digging. Two nuts are produced 
in each pod. These are of a light pinkish-brown colour. 
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A strain having three nuts to the pod was found to occur 
occasionally in Montserrat, This has since been found to breed 
true. 

Preparation op the Land, Planting and IT auvesting. 

The soil most suitable to this crop is a sandy loam contain¬ 
ing a sufficient supply of humus. It should be well drained, 
free from weeds and in a good state of tilth, especially on tlio 
surface. It is not advisable to use farmyard manure on the 
land in the same year as the nuts are to be planted, as by tins 
means a large number of the seeds of weeds are introduced : 
this manure also causes the nuts to form largo (piantities of 
foliage and a high percentage of poorly Idled pods. A green 
dressing may, however, be grown and turned in, some few 
months before planting. It is probable that a modei'ato 
dressing of lime, at the rate of 1,000 to 2,000 ll). of freshly 
burnt lime to the acic, would prove advantageous on all soils 
except those containing an excess of this substance 

In the West Indies, the seed is planted in rows 1] to 2 feet 
apart, and the plants are from 1 to H feet apart in lire rows. 
Tire gi’eatei* di'^tances apply to the ti'ailing va^netie*-. The nuts 
are «'helled, and one or two are planted in each hole 

The plot should be kept free from weeds, but should not be 
disturbed after the nuts are beginning to form. 

When the nuts are i*ipe, the plants arc* dug up and the 
pods removed by hand They ar’e then dr led in the sun and 
stoi’ed in sacks or bags. 

A thr’cslier for removing llie nuts in their shells from the 
viries is made at the Kllis Keystone Agricidtural Works, 
PottstoNvn, Pa. ; the (ieneial Southern Agent is Mr. Cl. (’. 
Burgess of Petersburg, Va., fi’oni wJiorn full information can 
be obtained. It is probable that other machines arc also to be 
obtained, but this is the only one concernirig u Inch informa¬ 
tion has i-eaehed this office at pi’esent. (See Afp'u ullural Nrirs, 
Vol. X , p. 41.) 

Results of the Trials for Three 7eaus. 

The re.sults obtained in 1907 were of a very prelirninar*y 
nature, as the area planted was very small in each case. In 
consequence, little eould be done beyond observing how the 
plants germinated and grew, and obtaining as much seed as 
po.ssible for planting in 1908. A few points of interest ai’o, 
however, worthy of record. 

In St. Vincent, the Tennessee Red variety germinated very 
badly and practically no Yiuts were obtained from it The 
Dixie Giant plants were attacked by a rust fungus identified 
then as Uromycea sp. It is, however, almost certainly the same 
as Uredo arachidxa. 

In St. Lucia, the Dixie Giant variety, which was the only 
one grown, yielded nuts which were found to germinate in the 
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ground liefore they were properly ri[)e. ^ Thin indicated the 
necessity for planting in that island at such a time as sh« uld 
allow the nuts to ripen after the end of the wet season. 

In Dominica, the two American varieties made a good s'art 
and gave a satisfactory yield of cured nuts. It may alsc be 
noted that the ‘ African ’ variety which was grown in a la: ger 
plot of J-acre gave a yield of 44^1 lb. of cured nuts, or an estim ’ ted 
yield of 3,569 ft), of cured nuts per acre. 

Ill Montserrat, the results obtained were not very promis¬ 
ing ; the nuts produced by the Dixie Giant variety were con 
erably shrivelled. 

In Antigua, the foliage of both imported varieties was 
attacked by caterpillars. These w'ere kept in check by the use 
of a mixture of Paris green and lime in the proportion of 1 to 6. 
The soil of the plot w^as heavy, and did not appear very suit- 
able to the plants. 

In St. Kitts, tlie Dixie Giant variety grew well until 
October, when heavy rains fell, just as the young nuts were 
forming. Tlie rain caused renewed growth and this resulted 
in the loss of many of the nuts. 

In Nevis, (h<^ plants of both varieties dried off. This sug¬ 
gests the probability that they w'ere attacked by a root disease. 

The results of the trials conducted in 190S and 1909 are 
summarized in the following table 
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YlRFiD PRH A(’RR or CURKf) NOTfcl. 




Yield in pounds 


Wlierc 

Variety. 

1908. 1 

1909. 

Remarks 

grown. 


Tamed. 

rnliined 



'Carolina Uunning 

.101 

1 


» 

St. Lucia 

Spanish 

no 





Dixie (ii.int 

Cl op 





iTeimessec Rcil 

obtained 





'(\irolina Running 

1,117 


7.‘>7 

In 1009 all the pints wi're attacked 





h\ diseases 

Dominica 

Spanish 

L9I0 


0i:i 



Dixie Giant 

'm 


.“»;i.7 

In 190!) part ol crop \>as stolen. 


/rminessee Red 

1.10 


170 



.(yarolina Runniiij^ 

SS9 

2,710 

2,:i20 



Spanish .. 

:«I4 

l.ilO 

l.:i20 


Montscirat 

Dixie Giant 

failed 
to gtOVN 



1 


Tennessee Red 

100 



1 


Gamhia 


2 , i:io 

1.710 

i 

1 

1 

1 

, liOcal \aiiet) 


.120 

2H1 

1 

1 

1 

1 

'Carolina Running 

OHO 




1 

Spanish 

110 

120 

100 

1 

Soil IS appalentl.N uiisuitahic. 

Vntigua 





Tennessee Red 

100 





^Dixie Giant 

<100 



1 hiipoi I ed seed failed ( o gi ou in 190H 


'Carolina Running 

l,:i(»o 

2 , 2 r. 

1,7:1.7 



Spanish .. 

.‘100 

:i,090 

a,:io7 

Root disease, lOOS. 

St. Kitts 

Dixie Giant 




In I90H the nuts lotted m the 





giound. 


Tennessee Red 

;ioo 

:i,l7o 

.1,200 

Root disease. 190H 


v^IiOial \arletj 

l,HUO 

1.170 

1,200 



Carolina Running 

1, KKl 

2,007 

1,H19 



Spanish 

SIO 

: 9,200 

7t7 


Xovis 

< Dixie Giant 

1 

120 



1908. The nuts lotted hetoie ripen 






ing 


Tennessee Red 

900 





.Local variety 

670 
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On the whole, the Carolina Running and Spanish varieties 
have done best. Of the two, the Spanish is the more likely to 
be popular as it is a bushy erect plant, and consequently easy 
to reap, while it ripens in from three to four months. The 
nuts are small; this is a further advantage, as they are fre¬ 
quently sold by measure and not by weight. This variety is 
however, very susceptible to root disease. The Carolina Run’ 
ning variety has a trailing habit, and the crop is more expens¬ 
ive and troublesome to reap than that of the Spanish. This 
habit would, however, be an advantage if the plant were used 
as a cover crop or green dressing. The nuts are large, and the 
yield good. 

In Dominica, the trials have been generally successful. A 
light soil such as is suitable to the crop is not difficult to find 
in parts of the island, and the opinion is expressed that the 
crop should be of use, particularly to peasant proprietors, 
{Report on the Botanic Station, E.cperiment PJotn and Agricul¬ 
tural School, Dominica, 1907-8, p. 31). Tlie ill effect of a heavy 
soil is well shown by the results obtained in Antigua. In both 
islands the soil was carefully treed from weeds and well prepar¬ 
ed, but the results obtained in Antigua were unsatisfactory. 

Another j)oint that appears is the advantage of a dress¬ 
ing of lime, in Montserrat and Nevi^-. In Montserrat, the 
application was at the rate of 10 cwt. pur acre; in Nevis at 
that of 1,200 lb. i)er acre. Trials with lime were abo conducted 
in Dominica in 1909. A small plot was planted with nuts (the 
variety is not recorded) and iialf of it was limed with slaked 
lime at the rate of 131 cwt per acre. The limed half gave a 
yield of 12 It), of nuts, the unlimed 9 ff). The result was, hr)wever, 
considerably interfered with by attacks of diseases. In 
1910 the trial was repeated in Dominica with a new variety, 
Virginia Bunch. The area planted was 2,151 s(i feet, and half 
of it received a dressing of lime at the rate of 8 oz. to the 
square yard, or 2,420 It), per acre. The limed portion yielded a 
crop at the rate of 3,080 lb. of cured nuts per acre, while the 
yield from the unlimed plot was at the rate of 2,880 lb. per 
acre. Thus, lime would appear to be desirable as a dressing 
in Dominica, also. The evidence as to the advantage of this 
in Antigua and St. Kitts is somewhat indefinite. 

In general, it seems that in the islands named in the 
table, with the possible exception of Antigua and St. Lucia, im¬ 
ported varieties of ground nuts will probably prove advantage¬ 
ous, more especially as they become acclimatized, and in 
consequence, less liable to disease. 

In order to obtain plants of the imported varieties which 
are likely to give the largest yields, it is necessary to plant 
nuts of these varieties obtained fiom plants grown in the 
previous season in any given island, and not to plant freshly 
imported nuts each year. If this process is continued through 
several years, a strain of plants is obtained which is adapted 
to the local conditions, and is tlierefore hardy. This acclimati¬ 
zation is probably taking place owing to unconscious selection 
as much as to any other factor. In connexion with the 
acclimatization process, artificial selection of the best nuts 
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from the most promising plants may also be conducted tor 
planting purposes. Work of this kind is being done by 
Mr. Robson, Curator of the Botanic Station, Montserrat. There 
is no doubt that tlie effect of aecliniati/.ation and artificial 
selection will be to produce a stiain ot plants, of any of the 
improved varieties, well adapted to West Indian conditions. 

Experiments in Domink^a. 

As has been stated already, these ^^ore conducted by 
Mr. J. A. Biooks, foiineily Ofiicei-in cliaige of the Agiicultural 
School, Dominica, now Assistant Curatoi, St. Lucia ; it is from 
the repoit furnislied by him that the following information is 
taken. 

Disinfect ion oj Seed The fiist point that suggested iteelf 
for deleimination ^^a-. the effect of disinfecting the nuts >Nith 
a solution of coriosive sublimate, to destioy the loot fungus on 
their surfaces, and to prevent if possible the lotting of the 
nuts of the Dixie Giant \aiicty, which had been ob^eived in 
s(*veral of the islands where these were planted 

Preliminary experiments appealed to indier.te that treat¬ 
ment of the nuts with 1 in 1,000 coiiosive suhlnimte solution did 
not 1 educe the germinating power, if the uuts w^eic washed 
aftei this: while the ieduction w'as small, e\eii when washing 
was omitted. 

Although the omission of washing appealed to reduce 
slightly the germinating power of the nuts, no sci ions haim 
WHS done by (lisiiifectioii without w'ashing Consetjneutly, it 
w^as decided to immerse the nuts for five minutes, without sub- 
se(i lent washing, befoie planting on a field scale. 

In Older to test the effect of this tientnieiit on a field scale, 
an aiea oi 2,550 sij. feet was planted with nuts of the Spanish 
vaiiety The area was divided into two ef|Ucil paits labelled 
A and H. One and a half pounds of nuts weie sown in each 
part, in rows 2 leet apait, and at intervals of 1 foot in the 
row between each hole. The nuts weie phintcd 2 inches deep 
and tw'o w^eii'put in each hole. Planting was cariied out in 
July. Tlie nuts in section A weie disinfi eted beioie being 
sown, as desciibed above ; those ill section B weie nntreateil. 
The plots w^ere reajied in the middle of November. Section 
A gave a yield of 711 II). of cured nuts. Section B yielded 00; Ih. 

While the plots were free from root disease and leaf spot, 
the rust fungus appeared on the tieated •-ection on Ootobei 13, 
and, as no leiuedies were applied, it spread tliroiighont the 
plot. It did not appear in section B until November 3, and 
even then the plants nearest those in section A were nimffeeted. 

Effect of the Rust Fungns The results obtained above 
also throw some interesting light on the effect of the rust 
fungus, as they indicate that this does very little harm No 
individual plant was killed outright, either in this or in any of 
the plots. It did not alter the generally healthy appearance 
of the plot, as it showed only on the older leaves and those 
nearest the ground. It was observed, also, that all the nuts 
from attacked plants were perfectly healthy, and showed no 
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signs of shriukage. Furtherinoio, a <‘ou»parison of tlie number 
and total weight of the nuts borne on plants attacked by this 
disease with those of the nuts borne on healthy plants revealed 
no differences, so that in Dominica, under the conditions of the 
experiment, the rust fungus cannot be said to cause any very 
serious injury. The fungus appeared spoiadically at different 
dates, in October, on plots situated ‘-oine distance from one 
another, and attacked firstly those plants obtained from disin¬ 
fected seed. There is, at present, no evidence as to the source of 
infection, and the land used had not been planted in ground 
nuts during the previous yeai. 

Comparison of Varieties. —A plot of a total area of 1,400 
s<i. feet was divided into fiveecpial parts and planted with nuts 
ot the Spanish, Tennessee Red, Dixie Cbant and Caiolina 
Running varieties. The nuts were sown in lows 2 feet apait 
with 2 feet between the holes in the row. Two nuts weie 
placed in each hole, at a depth of 2 inches. Sowing took 
place in July. 

The nuts used weio saved fiom the eiop of 1909 and weie 
all attacked by the root fungu^^, the uiyceliuin being obsei vtxl 
on theii surfaces. They wcic‘ disinfected for five minute^, 
without subseciuent washing. In addition, one of the fi\ e plots 
was planted with nuts of the Spanish vaiiety which w^eie 
obtained fresh from Anieiica and were not disinfected 

The yields were as follows : 


Variety. 

Actual yiehl in 
pounds. 

Ksfimated yield 
pel acicin pouiuK. 


Uncuied. (^ired. 

Uncured. 

Cuicd. 

Spanish (untreated) 

19 

151 

9401 

707 

Spanish (disinfected) 

1 

27 

22 

1,3301 

1.089 

Tennessee Red 

29 

24'. 

“ 

1,435 

1,213 

Dixie Giant 

118 

73 ( 

1 

5,811 

8,523 

Carolina Running 

j lOS 

70 

1 5,840 ! 

8,702 


The Dixie Giant and Carolina Running varieties gave by 
far the highest yields, and bore the largest nut««. Unfor¬ 
tunately they are but little suited to the conditions of 
the market in Dominica, where small nuts are preferred, as 
they are sold by measure. 

The disinfection treatment seemed to have prevented any 
oceuri'ence of root disease, even from the diseased nuts used for 
planting and, moreover, appeared to have acted as a stimulant, 
as it very probably accounts for the difference in yield between 



the ti'eated and untreated plot^ of the Spanish variety. The 
rust fungu^^, however, broke out on the Carolina Running 
variety on October 5, w’hcn the disea‘^ed plant was removed, 
and the surrounding plants dusted once a week with a mixture 
of eipial parts of lime and sulpiiur. 

On No\ ember ‘i, the rust fungus ai>peared on the section 
planted with the untieated seed of the Spanish variety, at the 
end of tlie plot remote from the Carolina Kunning plants. The 
other three 'sections, containing Dixie (*»aiit, Tennessee Red, and 
the disinfected Spanish, were free lion> tlisease. The sporadic 
nature of the attacks of the rust fungus on this plot suggests an 
outside source of iidection. This has, however, not been dis¬ 
covered. On tlie w’hole, linu‘-sulphiir mixture appears to 
have but little elTe(*t on the spread of this disease. 

The Effect oj Lhm, In order to test the olTect of a dressing 
of lime at the rate of l-lb. to the scpuire yard, or 2,120 lb. to the 
acr(\ a plot of 2,IT)! s(juare feet was dixidoil into txvo sections, 
A and B. Section \ rccciv^ed a <lressiiig of lime ; section H 
did not. Both s<‘i*tioiis were planted with nuts of the Virginia 
Bunch variety, in low’s 2 ft‘et apart witJi a >p{i(*e of I foot 
between the holes. One seed was sown in (^ach hole. 

The I list fungus broke out on section A, on October 0, 
and on ‘•ection li twelve days later, so tliat its elTect, if any, was 
much the same on botli section'- It is worthy of note that the 
lime-siilphur mixtui(‘ winch was applied had but little apparent 
effect on checking the disc‘ase. 

Tlie plot was reaped on November 15, practically tour 
mniiths fiom the day of planting Sei tion A, tin* limed portion, 
gave a > ield ot 8()^ lb, of cured nuts, or au estimated yield of 
.‘3,080 lb of cured nuts, ptu* acie. Section B gave au actual yield 
of <S1 Ib. ot cuied nuts or* au estimated yield ot 2,880 Ib [)cr acre. 
This givt‘s an increase of 200 lb. per acie ot cured nuts in favour 
of the limed sei'tion an iucrc'ase so small as to lender the 
experiment iiiconclii*-!ve 

7/u Effect i)! Enlcailud Wood A shts. To test this a plot 
the aica of which was .‘3,2:31 ^ipiaie feet wa-. divided into two 
section", A and B. Section A was the control plot, section B 
received a dressing of 10 oz of w ood ashes to the sipiaie yard or 
:k025 lb. per* acre. The plot wa- planted wdtii nuts of the Vir¬ 
ginia Kunner variety, planting being earned out a-^ in the ease 
of the Virginia BiineJi variety used in tire lirne experinnmt. 

Tlie inst fungus occurred on both the plots at about the 
same time, and wa^ not checked to any great extent by applica¬ 
tions of the rmc-sulphur mixtiu'e. 

Reaping was cari’ii-d oc^ on November 10, the nuts 
taking toui months to mature. Sectic»n A—the control plot - 
gave an actual yield of 1.5.5J Hr of cuicd nuts, oi an estimated 
yield (d 4,182 lb. per acie Section B gave an actual yield of 1.50 lb. 
of curl'd nut-, or an estimated yield of 1.202 lb. pei* acre. This 
gives an ineiease of 20 fli. per acre in favour ol the wood ashes 
plot a I’c^'ult which is .so small as to lie negligible, it may be 
noted, howevei, that the .seeds arrived late, so that the dressing 



was on the ground for three months instead of not more than 
two weeks, before the nuts were planted. 

In conclusion, then, it would appear that disinfection of 
seed is a desirable practice; that in Dominica the Carolina 
Ruuniug and Dixie Giant varieties give the biggest yields, 
though they are not as desirable for the local market as 
varieties producing smaller nuts; that a dressing of lime of 
about 2,000 Ib. to the acre is likely to prove advantageous ; and 
that the rust fungus does not cause shrinkage of the nuts, or 
inflict any other serious damage in that island. 

Sri.ection Experiments in Montserrat. 

In the Report on the Rotamc StsLfion and Experiment PlotSf 
Montserrat, 1909-10, mention is made of selection experiments 
with plants of the Gambia and Carolina Running varieties. 
The results obtained are interesting, and although the work 
has only been started recently, there is evidence to show that 
cai’cful selection of seed from the best plants for planting 
purposes will have a considerable effect in increasing the yield 
and other desirable characters of these nuts. 

GKNEHAE (yON( lpsions. 

(1) The disinfection of ground nuts, by immersion for five 
minutes in a solution of coiiosive sublimate of a strength of 
1 part in 1,000 of water before planting, is a course highly ta 
be recommended. 

(2) The varieties most suitable to the different islands 
vary somewhat with the locality, but the Spanish and Carolina 
Running varieties are likely to jn-ove mo^t generally useful. 

(Jl) An application of 1,200 to 2,100 lb. of lime per acre to 
the soil in which this crop is to be grown is likely to prove 
advantageous, at any rate in the islands of Dominica, 
Montserrat and Nevis. 

(4) The effect of gradual acclimatization may do much to 
reduce the liarm inflicted by fungi, and, in conjunction 
with seed selection, to increase the yield given by the different 
varieties ; so that a really useful addition to the agriculture of 
the islands will accrue by the extended cultivation of ground 
nuts. 
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REPORT ON A VISIT TO FLORIDA. 

BY H. A. BALLOU. M.S- , 

Entomologist on the Staff of the Impel ial Department 
of Agriculture. 

[During hih recent leave in the Ignited States, Mr. Ballou 
visited Florida for the purpose of making observations on 
the practice of controlling th(‘ inject pesth of citrus tree.*^ 
by means of natural enemies, iMr. Ballou’s re[)f)rt on this 
visit is given herewith. E<1, 

On October 12, I left Washington at 105 p.in. by the 
Atlantic Coast Line train for Florida, arriving at Gdinesville 
at about 5.80 the next afternoon. On the following day, the 
11th, I went to the Florida State University where I called on 
Professor 1*. II. Rolfs, Director of the Experiment Station, and 
met Professor R. S. Fawcett. Plant Pathologist, and other 
Experiment Station oflicers. 

The new Experiment Station building was being finished, 
and most of the departments were getting settled in their 
new (piarter^. This building, being especially designed for 
the purpose, combines in a romarkabl(‘ degree attra(*tivenes‘' 
and utility. The oflico^?, laboratories, and photographic rooms 
are commodious and very well arianged. 

I was very much interestetl in th(» work of the station in 
general, as well as along the lines of my special mission. One 
of the most interesting of these, and one which shows remark- 
al)l(» progress is the improvement of the <iuality and yield 
of Indian corn. Professor Rolf‘s informed me that the 
aveiage yield in the State was about 12 to 18 bushels per acre, 
but that croj)s of 100 bushel.s were often produced under 
careful treatment, and the record yield was very much more 
than that. When it is borne in mind that eorn grown under 
Florida conditions, which yields not more than 15 bushels per 
acre, does not give a jirolit, these figures are remarkable. In 
Bulletin No. 100 of the Florida Kxiierimcnt Station, entitled 
Corn, by Professor P. FI. Rolfs, the following ligiires are 
given 

Vield of corn in Florida 

1908 : 1,851,000 bushels, at the rate of 10*5 bushels per acre. 

1909: 8.879,000 „ „ „ „ „ 12-rt „ „ „ 

Value of principal crops in Florida. 1908. 

Oranges $4,221,000 

(’otton (Sea Island 
and upland) . $3,653,000 

^ Corn ... $8,409,000 

In a eorn test in a number of comities in Florida in 1909, 
the corn exhibits were judged by an expert from Illinois. 
The exhibit which won first prize ^^ab awarded only 60 per 
cent, of the total marks indicated by the score card. These 
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figures show that corn is a crop of considerable value in 
Florida, in spite of the fact that the average yield for the 
Avhole State is lower than that at which the crop gives 
a profit. The larger yields are produced at a slightly greater 
cost per bushel, and the profits arc* very considerable when 
they approach the record figures given above. When it is 
remembered that only (50 per cent, of the score card points 
have been gained in some of the best yields, it will be seen 
that, in spite of the improvement made already, much 
remains to be done. 

The figures relating to yield and general improvement 
are of si)ecial interest when compared with the conditions 
existing in certain of the West Indian islands, where large 
amounts of corn are im[)orted, and where it is planted as 
a catch crop, or one of minor importance, (lood corn can be 
raised in these islands, and with the proper methods of 
improvement by selection, and ot caring and storing, this crop 
might easily become of much greater consetpience than it is at 
present. 

Groat activity is shown in the development of the cultiva¬ 
tion of small fruits and vegetables for tlie nortlKU’n market, 
alao. (.^ertaiii ciistricts raise particular crops, such as straw¬ 
berries, tomatos, ciicnmbets, musk melons, watcM’ melons, pine¬ 
apple'-, and Irish potatos, some of which aie coming into 
serious competition witli tin* givenhonse and field crops of the 
nortli. 


Citrus 1'ksts and thrir Natural Knkmiks. 

The principal object of my visit was the study of the 
orange and grape-fruit cultivations, with special reference to 
the insect pests and their control by means of natural enemies. 

I visited tlie towns of (Tainesvillc*, Deland and Orlandes, in 
the ordcu* mentioned, (hiinesvillc* is the sc^at of the State 
University and Exi)erinient vStation, amt is sufiiciently far north 
to experience a clegrec of cold often initnical to successful 
orange cultivation. Orlando, on the other hand, about 100 
miles farther soutli, is in a very successful orange-growing 
district, and it is in this town that the United States Depart¬ 
ment of Agriculture, through its Bureau of Entomology, has 
established a station for conducting experiments in the control 
of the white fiy. Doland is some 10 miles north of Orlando. 

In all my visits to the orange and grape-fruit orchaids 
1 was accompanied by Professor H. S. Fawcett, Plant Patholo¬ 
gist to the Florida Experiment Station. The visits were 
planned in consultation with Professor P. H. Rolfs, the 
Director of the Station. Before proceeding to Florida I bad 
written regarding my visit to D*^*. Howard at Washington, who 
referred me to Dr. K. A. Back, in charge of the Federal Station 
at Orlando. Dr. Back was about to start on a fripto(/nba, 
but he advised me with regard to localities which might 
profitably be visited ; these wore the same as tho‘*e .Miggesfed 
by Profe.ssors Rolfs and Fawcett, and an attempt was made to 
visit as many of these as was possible in the time available. 
The distance to be travelled and the diftieulties of making good 
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train connexions in Florida cause it to be impossible to accom* 
plish as much as one would expect, when not familiar 
with the conditions. 

On the morning following my arrival in Gainesville, I called 
on Professor Rolfs, and discussed with him and Professor 
Fawcett the objects of my visit and the localities which would 
be likely to afford good examples of the control of pests of 
citrus trees by means of natural enemit's. Arrangements were 
made for visiting Deland and Orlando, after seeing what there 
was of inteiest in this connexion in (Gainesville. New Smyrna, 
St. Petersburgh and Daytona were also suggested, but the tiinci 
available was not sufficient, on aeeount of the difficulty of 
making good railroad cfmnexions 

( PRsTs IN PI.OKinA. 

The principal pest of citrus fruits in I'loiida is the orange 
white Hy (Aleyr'odes n(ri). \sM)ciated with this insect there 
is. in many localitie-^. aiiotlier ^]>ecie^ calle*! the (*loudy-wing 
white fly {AleyrotUH nnhi/rra, Berger) which was --tudied and 
described by Dr. K. W Bi‘rgei. hhitonn)logist to the Florida 
Agricultural Fxperim<‘nl Station fn adilition to the.se, 
a specie.s, Aleyrodis hon'didi, lias hiuui found -seriously to 
attaek oranges, in a few loealitie''. Thi" last lias been known 
as a pest of citrus tnH*,s in Guba, but has only reetuitly been 
recor(led in Florida. 

AlvyvodfH riiri is by far the nH»st abundant c»f the* 
white Hies and the most diflicult to «*ontrol. largely on 
account of its power of rapid increase in number-, and the 
great variety of non-citrus plant- on which it can live. 

The injury caused by this pest is most genera 11> aseribed 
to the effects of the -^ooty mouhl, or black blight. Tliat is to 
say, black blight make.s very vigorous growth >v)ierever white 
fly is establislied, aud when the attack of white fly is very 
.severe the black blight covers fruits, leaves and bark with sncii 
a dense layer of growth as to interfere seriously with the func ¬ 
tion of assimilation, and also to necessitate the w ashing of the 
fruit before packing. 

The attacks of while fly do not appear to injure the leaves 
of the plants to the same extent that the purple scale does in 
the West Indie-. The position of each group of purple scales 
on leaves of orange or lime in the West Tiulies is indicated by 
a discoloured spot, but no such sign of the presence of 
white fly was noticed in Florida. Although the attacks of 
white fly result in loss of vigour of the treevS, and reduced yields 
of fruit, I did not see any trees in the dying condition so often 
observed in West Indian lime cultivations where serious attacks 
of purple scale have been experienced. 

The*purple scale (Zcpidosap/icj? feccA’u) and Glovers scale 
(L. yloveri) occur in Florida on citrus trees, but I saw no signs 
of a serious attack by these insects. Both these scales are 
known in the West Indies, the former {L. beckii) being the prin¬ 
cipal pest of limes in Dominica and Montserrat. 
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The Florida red scale {Chrysomphahts ficus) ia fairly 
abundant, but ia not usually a serious pest. This scale also 
occurs in the West Indies. 

The orange rust initc (PIiytophuH ohnorus) occurs in Flori¬ 
da, producing ‘russet’ oranges and ‘sihery* giape-fruit and 
lemons, but I saw no eAideiice of serious attack in any of the 
groves I visited. This mite also o<*ciirs in the West Indies, but 
is not sufficiently abundant to be considered a pest. 

The orange dog (la i*va of PapUio cn aphonies) humetimes 
eats the leaves of orange trees, but is not often a pest in Florida, 
It is reported to be more troublesome in Cuba. There are sever¬ 
al species of plant bugs (Heinipteia) whieli injure the ripening 
orangeand tangerine fiuit-, causing them to drop. Th(» injury 
from these insects is due to the punctures made by the sucking 
mouth parts, and is similai to that obsei ved in the Botanic 
Station at Dominica and reported horn Nevis, which iscau.sed by 
a lepidopterous insect (DUhnn'i hthltH). The insec ts conc’crned in 
causing this injury and loss aie : the cotton staincM- {Dysdercus 
nuiurcUns). a green plant bug or bugs iXcufrtt sp. or s])p.), 
a browui bug (possibly Kunclnfcs), and sc\ei‘al othei^. 

VAIOIJNI OK DNMAC.K in 1 l IRKs PKs I s. 

Severe attacks of white fly often lesult in a loss (*f|ual to 
50 per cent, or more, of the crop ; the injury to the trees and 
the expense of washing the truit lu ‘essitaled hy pi(‘senceof 
black blight have not been taken into account in this (*stimate. 
Ill many (vises, the atta<*ks ot this msevt render oiang«‘-gi*owdiig 
un]irofi table ; but this does not usually happen wlien cultivation 
and mauming of the groves ieeei\e piopei attention 

The puri>le and long scales cause a c ousitl(*iabl<‘ amount of 
injury to tin trees, and in addition they aie tiu* source' of gieat 
expense in the ])re))aration of fiuit foi maikct These scales 
often occur on the fiuit, and c\en though tliey aie removed by 
hard bcrubbing, the fruit often sells at mucli Icvss than that 
which was grown clean, so that the difl’eicncv* in prici* and the 
cost of cleaning are losses caused bv the sc»h* insca*!. 

Thc' rust mite i^ ^aid to bc' lairlv ahimdant in ceitain parts 
of the State One glower told me* that it is a comiuou piac*tic*c 
to apply -nlphui once oi twice each season as a piecaution. 
The sulphur is sprayed on, in a un’ctuie wutli watm*, or applied 
dry, mixed in equal parts with lime 'V\n^ dry mix tine is 
broadcasted from the liaiid o\er the trees, m the ame way that 
seed iff sometimes sijwn. The best lime* for employing the 
dry mixture is, of eourse, when the leaver aie wet wdth dew or 
rain. 


CONTHOn OF t M Ftl's I’KS'i s. 

The insect pests of citrus plants in Florida have been con¬ 
trolled by fumigating, hy spraying, and by mean- of natural 
enemies. 

The work of fumigating has been the subject of extended 
investigations by the Bureau of Entomology of the United 
States Department of Agriculture, through experts and speeda) 
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agents stationed at Orlando. Results of a great deal of this 
work were published in Bulletin No. 70 of the Bureau of Entom- 
ology, entitled Fumigaiion for the Cih'us White Fly, as Adapted 
to Florida Conditions^ by A. W. Morrill, Ph. 1). 1908. The 
report also gives results of spraying with insecticides for white 
fly and scale insects. 

NATIJRAI. ENKMIKS OF WHITE FLY AND SCALE INSECTS. 

As has been stated already, the principal ciirus pest is the 
citrus white fly {Aleyrodes ctiri^ 11. tfe IL). Other species of 
white fly are the cloudy-wing white fly i^A. nuhifera, Berger, 
and Howard’s white fly {A. hoirardi, Qnaintancej. 

In addition to these, there aie the purple scale (Lcpidosaphes 
beckit), the long or Glover’s scale {L. gloi c'ii)^ and the Florida 
red scale (Chrysoniphalus ficus). 

The principal enemies of the white flies are fungoid. Their 
names and the dates of their discovery on white fly in Florida 
are given herewith:— 

Red fungus {Asrhersonia aleyrodis^ Webber) 1893. 

Yellow „ (Aschcrsonia JUtvo-cifrino,F. llenn,) 1893. 

Brown fungus (Aegetntis irebhert, Fawcett) 1890. 

Cinnamon (VcrticiUiiini heterocLnduni, Penzig.) 1907. 

White fringe fungus (Microcer'u S[). 1907.) 

„ „ „ (Sporotrkhum sp.) 

Red-headed fungus (Sphaprostilbe coccophila) 1903. 

Scale insects are attacked by the following natural 
enemies 

Ked-headed fungus {Sphaerostilbv coccophila). 

White-headed „ {(Jphioncctria coccicola). 

Black fungus {Myriangiuni Duriaei) Mont. 

F'rom this, it will be seen that the red-headed fungus attacks 
both white fly and scales, while the white-headed and t))e black 
fungi attack scale insects only. 

1 saw, in the graves vLsited, the citrus white fly (A. citri), 
the cloudy-wing white fly (A. nuhifera), and the purple scale 
(£. beckii). These were all attacked by fungi a ml apparently 
well controlled, in nearly every instance. I saw all the specie.s 
of fungus attacking white fly, triid the red-headed fungus on the 
purple scale. 

The fungus, as the word is commonly used in Florida, refers 
to the red Aschersonia, as that is the chief fungus on the prin- 
oipal pest; the other species are ordinarily designated by their 
common names. 

The red Aschersonia in full possession of a tree badly infest¬ 
ed with white tty is a most remarkable and conspicuous sight. 
Every leaf and seemingly every bit of the under surface of 
every leaf is taken up by the large, led fungus pustules. This 
is the most conspicuous and the most effective of all the fungus 
parasites of the white fly. The brown fungus is very useful, 
and very abundant in certain localities. This parasite has 
the power of sending out its mycelial hyphae in search of 
other insects and these growths sometimes extend over the 
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leaf, down the petiole to the twig and up, on to other leaves. 
This habit is another method of spreading, in addition to the 
distribution of spores. 

The yellow fungus makes its best and most rapid develop¬ 
ment on the cloudy-wing white fly {A, nubifera). 

The degree of contiol of the white fly by the fungi was 
remarkable: on some trees from 93-08 per cent, of the flies were 
estimated to be killed, and in most groves the proportion was 
probably higher than 60 per cent. 

The source of infection and tJ.e conditions under 
which the fungus grew \vere various. There were orchards 
in which the fungus had come in without any assist¬ 
ance or interference; others where the spores had been 
sprayed in with one spraying, with two sprayings, and 
with three sprayings; still others where the fungus had 
been sprayed in after the orchards liad been sprayed with 
whale oil soap; and others yet, where, after the trees had been 
twice sprayed with wJiale oil soap, the fungus had come in and 
assumed control. All these orchards appeared to mo to be in 
much the same condition, a very large percentage of the fly hav¬ 
ing been killed in each case. There was a small amount of black 
blight to be seen in every grove, but probably not enough to 
make any difference to the growth of the plants. Probably 
most of the fruit would have to be washed, and in fact it 
seems part of the getieral practice to wash all oranges and grape¬ 
fruit in Florida. 

I was much struck by the scarcity of scale insects in the 
groves visited. In nearly every instance, the puride scale was 
to be made tuit only by the red-hcaded fungus, which had 
already killed it. I very rarely saw any scales unattacked. 
The orange snow scale, 1 am informed, does not occur in 
Florida, noi the green scale {Coccus riridw) [Lecanium viride]. 
In most parts of Florida, the climatic conditions during 1910 
have been very favourable for the development of benefleial 
fungi. 

In Gainesville, Professor Fawcett and I visited the 
nurseries of Mr. S. C. Grav(»s. In Deland, accompanied by 
Mr. H. B. Stevens, we spent the afternoon visiting orchards. At 
Orlando, we drove to Winter Park and saw several groves on 
the way. We also visited the grove of Mr. Palmer and the 
nur.series of Mr. Boone, who sells fungus. We also went to the 
estate of Mr. Stewart at Zellwood. On our drive to Winter 
Park we came across a small number of trees which evidently 
had not been cultivated for several years, and liere we saw all 
the scale insects and the white fly well established and well 
controlled. Tliese trees had a considerable amount of dead 
wood among the branches, and the foliage wa.s rather yellow, but 
the pests were not specially abundant ; and as has been stated 
already, they seemed to be well controlled. I was told that, at 
St. Petersburg, on the West Coast of the State, near Tampa, 
the red fungus, on account of dry weather, had failed to take 
possession after it had been artificially introduced. 

The absence of signs of hyraenopterous parasites of scale 
insects was a very noticeable feature. Even in those instances 
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where I found purple scale not attacked by fungus, there were 
none of the holes in the scales indicating the emergence of 
insect parasites, which are so ctunmon in the West Indies. 

The fungoid parasites of white Hy and scale insects occur 
naturally in the groves of Florida ; and under stiictly natural 
conditions, accomplish much in the control of these pests. It is 
estimated that, during one year in three, the control of white fly 
by fungi will be fairly complete under the conditions in most of 
the orange-growing sections of the State, without any artificial 
aid in their spread and introduction. It is, however, only when 
natural conditions are supplemented by intelligent artificial 
measures that the greatest amount of good is done. 

Fungi may be introduced into groves infested with white fly 
by spraying in the spores, tying in leaves, or introducing into the 
groves trees bearing a good supply of fungi. The spore-spray¬ 
ing method is best, and i.s in most general use. In many 
eitrus-growing districts there are those who make a biisine.ss 
of maintaining a supply of fungi of different species for sale, 
and in one or two places men exist who undertake the 
spraying of trees tor the introduction of fungi ns a regular 
business venture. 

The following i.^ copied from the Annual Report of the 
Florida Agricultural Experiment Station, 1909, and is of inter¬ 
est in connexion with this report, as .showing to what extent 
the use of fungus enemie.s of the white fly has been carried on 
in some parts of Florida. 

•Mr. Frank Stirling r<‘ported that he sprayed between 8,000 
and 9,000 trees in Deland and other places. Mr. Stirling is 
making a busine.ss of spraying fungus foi* others, following the 
method developed and de.scribed by the Entomologist in Bullet¬ 
in 97. This spring (1909) Mr. Stirling was again spraying fun¬ 
gus at Deland and other places, and it is a gratification to know 
that the fungi (principally the red and brown) will be given a 
trial on such an extensive scale. A letter has just been received 
from Mr. Stirling in regard to his work up to July, and as this 
is of great interest it is here in part submitted 

‘ “In answer to your enquiry regarding the fungi, I will say 
that 1 have had varied success in starting them up to June 15. 
From that time on I have had good success, almost three or 
four times the amount from a si)raying that I did up to that 
time. I have so fni*, wnth one and sometimes two men helping 
me,'sprayed 88,000 trees. t)f course s(»me of these trees have 
been sprayed several times, but as I have kept a strict record 
of each grove .... 1 have no trouble in giving account .... 
I sprayed the entire community at Seville, at Spring Garden, 
and at Pierson, where I found as much A. nuhifera as A. citrL 
Now 1 want to say that, although I made my solution half of 
brown and half of red, the red is far ahead of the brown. 
I might say 100 to 1. This has been the case all spring and 
summer. Now it may be that the brown is somewhat sporele.ss 
or something of that sort, and I have about made up my mind 
that the red is the only one to do anything early in the season. 

‘ “Now in regard to spraying in the dry periods ; the fungus 
takes all right, but does not spread so well as when wet.” ’ 
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It has been found that by spraying in the ‘^poies, the 
fungus can be assisted to take contiol of an orchard ^ome six 
to eigiit weeks sooner tlian when it is left to the natural 
method t)f spread Tins intNins a j^fi-eat deal in checking the 
abundance of black blight. 

Fumigating with hydrocyanic achl gas does not injure the 
fungi, as far as observations have indicated up to the present. 
One or two sprayings with whale oil soap do not seem to be 
detrimental to the growth of the fungi, since in favourable 
seasons the fungus is found to establish itself wheie this has been 
used, very shortly after the white fly makes its reappearance. 

The grow^th of weeds and c‘over ciops is found to promote 
the development of the fungi. This is believed to be due to 
the more iuoi‘«t conditions ot the soil and of the air near the 
ground level, which is induced by such growths The plant 
that 1 saw most u‘‘(‘d as a covei crop was beggar weed 
(DestnodnoH fortitosutu). This do(‘s not make a very dense 
t*over, but seems to be \cry useful. In many groves where the 
trees aic well grown and m good bearing, gias*- lias been 
allowed to come in, and in ceitain places it foi ms a strong turf. 

riic iiatiual conditions in Kloriila make it mu(*h easier to 
cairy out pioce'^ses of tillage. spra>ing and fumigating than is 
usually tlie (ase in citius cultivations in the West Indies The 
climate is subtropical, with cold w^eather and (wmi frosts in 
certain yeai'-, down lowaids the middle of the State Tli(‘ 
rainfall is about 51 niches, and the climate is moist. The soils 
suitable for cilius culture are mostly open and ))crineable, 
being thus well draincil ami well aerated. The surface is very 
flat and there aic, as fai as I saw\ no rocks, ledges, or deep 
ravines The watei-table is high, and the soil moisture is 
abundant, as is shown by the number of riveis and lakes. It is 
probable tUat the large area of water-surface in the State 
helps to pieserve a higher moisture content of the atmosphcie 
than w’ould generally be found wheie the lainfall is the same 
as that of Floi ida. 


Finirs f)fSEASf>. 

Theie aie several diseases of oianges and giape fruit in 
Florida which I do not think we hav^e in these islands. One of 
these, die-ba(‘k, sceiiis to be associated with excess of nitrogen¬ 
ous mauuies: one aspect t)f this disease is the pioduction of 
worthless fruits knowui as ammoniated fruits. Hoot disease, 
which occurs m the West Indies, does not seem to be known in 
Florida. 


Frrtu.izkrs \\i) Tuj.vgk. 

In applying fertilizers to «.0*us cultivations, potash and 
phospliates are mostly used, nitrogenous manures being 
employed sparingly. The leguminous cover cTops mentioned 
already supply a fair proportion of the nitrogen iie(‘essa] y. 

When land is prepared for planting oranges or grape-fruit, 
it is thoroughly ploughed and harrowed, and during the first 
few years it may be lightly ploughed or deeply harrowed. 



180 


After the plants are well grown and the roots have taken 
possession of the soil, no deep tillage is given. Weed growths, 
beggar weed, or other covers are harrowed in during the early 
part of the year, and later either the weeds are allowed to 
grow, or another crop of beggar weed is sown. 

Conclusion. 

Before closing this report, I wish to express my apprecia¬ 
tion of the kindness of Professor P. H. Rolfs and of Professor 
H. S. Fawcett. Professor Rolfs took a great interest in my 
visit, and very kindly detailed Professor Fawcett to accompany 
me on the trip to Deland and Orlando. Professor Fawcett was 
most kind, and his knowledge of the field conditions, of the 
I'ailways and time-tables, and his personal acquaintance with 
orange growers and the managers of large properties, made it 
possible to accomplish a great deal more than I could have 
done otherwise. 

J desire also to express thanks to Dr. K. A. Back and 
Mr. W. W, Yothers, of the United States White Fly Station at 
Orlando, for courtesy shown during my visit. 

Summary. 

The citrus white fly is the principal insect pest of citrus 
trees in Florida. Two other species of white fiy occur, which 
are of minor importance. The purple, long, and Florida red 
scales also occur in Florida, as citrus pests generally of less 
importance than the white fly. 

These insect pests are capable of being held in check, gen¬ 
erally, by means of beneficial fungi, of which nine species are 
found in the State. Six ot these are known to occur on white 
fiy—one on both white tty and scales, and two on scales’. In 
years of abundant moisture, the fungi naturally assume a 
varying degree of control of white fly and scale insect pests. 
In other seasons, they may be established during short rainy 
periods by artificial means, of which the spore-spraying method 
is the most satisfactory. Even in favourable seasons, fungi 
may be assisted to assume control more quickly by artificial 
introduction. Some six to eight w’eeks may be gained in this 
way. 

When, for any reason, the pests become so numerous that 
treatment is required at once, the trees may be sprayed with 
oily or soap mixtures, or fumigated, without injury to the' fungi. 

Hymeiiopterous parasites do not appear to exert any influ¬ 
ence in the control of these pests. 

The rust mite occurs iu the State as a pest of citrus trees, 
but is held in efficient check by the regular use of sulphur, 
applied dry or in water. 

Cover crops and mulches act as aids in increasing moisture, 
and thus help to preserve conditions favourable for the grow’th 
of beneficial fungi. 

Nitrogenous fertilizers are used sparingly. 

Only shallow tillage is given, after the roots of tlie plants 
in the citrus groves have taken possession of the soil. 
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Comparison op Conditions in Pi.orida 

WITH THOSE in THE WEST INDIRJS. 

It has been shown in this report that the white tly is the 
principal pest in Florida, and tliat tunpi Ri'© the chief natural 
enemies. In the West Indies, conditions are diiTerent; scale 
insects are the principal pests of citiais crops, and their natural 
enemies include both fungi and parasitic insects. In Dominica, 
the fungi are perhaps in largest abundance, and tliis is probab¬ 
ly largely due to the greater moisture i f the atmosphere in 
this island ; while in Montserrat the beneficial effect is probably 
more ecpially divided between fungi and parasitic insects. In 
Florida, the cover crops of beggar weed and the natural growth 
of grass and weeds are considered to be an aid to the mainten¬ 
ance of the moist atmospheric conditions which are favourable 
to the development of the fungi, although the humidity of the 
atmosphere in Florida is very considerable, without any such 
aid. In Montserrat, the use of Bengal beans has been pi'esumed 
to aid in the control of scale insects in a similar way, but it has 
not yet been proved that the use of this crop as a cover to lime 
trees increases greatly the «amount of scale-attacking fungus. 
The experiments with limes in Montserrat, quoted in a recent 
number *of the TlVst Indian linUelin, indicate that a soil cover 
of grass and weeds has a beneficial elTect in the (*ontrol of scale 
insects. About twenty years ago, these insects weie tlie princi¬ 
pal pests of citrus cultivations in Florida, and the nhite fly, 
probably of more recent introduction than tlu‘ scah‘ insects, 
has increased until it holds the position of first importance in 
this regard, ft is not possible at this time to say whether 
experience in the ^Wst Indies will be similar to that in Florida, 
but in tliis connexion it is especially desirabh^ that a careful 
investigation of the s})eci(»s of wliite fly occurring in the West 
Indies should be made, witli notes on tlieir distribution and food 
plants, in order that records may be available ; so that from 
time to time in the future it may be jK)hsiblo to determine 
whether or not a decided imnea^e of this class of pest is occur- 
riug. 

The following publications are of interest in connexion 
with the control of wliite fly in Florida : - 

Florida Kxperiment Station : 

Bulletin 8.S, .lanuary 1907, White Fly Conditions i j lOOfi. 

E. W. Berger. 

Bulletin 91, .Inly 190S. Fungus Diseases of Scale In¬ 

sects and White Fly. P. H. 
Rolfs and II. S. Fawcett. 

Bulletin 97, February 1909. White Fly Studies in 190vS. 

E. W. Berger. 


*In this connexion reference is made to two papers in Vol XI, No. 1, of 
the Wesi Indian Bulletin-, ‘Control of Scale Insects in the Biitish West 
Indies by means of Fungoid Parasites, ’ by F. W. South, B.A.: p. 1 ; and 
• Notes on Lime Cultivation by H. A. Ballou, M. Sc.: p. 39. 
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Annual Report for 1907-8, Rep. Entoui. pp. xlviii-lxiii. 

Rep. Asst. PI. Pathol, 
pp. Ixiv-lxxxix. 

Annual Report for 1908-9, Rep. EntOm, pp, xxxv-xlv. 

U.S. Dept. Agric., Hur. Entoin :— 

Bulletin 70, Puuiigation for the CitrUvS White Fly as 
adapted to Florida Conditions. By A. W. 
Morrill, Ph. D. 1908. 

Imperial Depart. Agric*.: 

W.I.B., Vol. XI. p. 1. The Control of Scale Insects in 

the British We.st Indies by 
means of Fungoid Parasites, 
by F. South, B.A 

W.I.B., Vol. XI, p. 39. Note.s on Lime Cultivation, by 

H. A. Ballou, M. Sc. 


A LIST OP THE BIRDS OP THE ISLAND OP 
ST. LUCIA. 

BY AC.STIN H. ( F.XRK, B.A., K.R.(i.s. 

[Tlie following list of its brid*-', together witn reiiiaiks on 
the protection of the native species, has been prepared by 
Mr. Austin II. Clark, B.A., F.R.tJ.S., of the Smithsonian Institu¬ 
tion, Washington, for public*ation in St. Lucia. As, however, 
the special facilities for such publication are not available at 
present, the matter is reproduced here, in view of the general 
interest that it bears in relation to the West Indies, particularly 
in regard to the last part of the paper, embodying Mr. Clark’s 
opinions on the protection of native birds.—Ed., W.J.B.] 

LIST OF THK BIRDS RECORDED FROM THE 
ISLAND OF ST. LUCIA. 

1. Phaethon lAxixi .—Paillo en-«iueuf. Bo’a’n. Rt'd-billed Tropic 

bird. 

2. Sula Ltucoifustra (Bodd.)—Fou. Booby. Ballahou 

3. Fregaia aquila (Linn,)—Cobbler. Frigate Bird. Man-o’-War Bird. 

4. Fli/i'ida ccerulea (Lath.) Little Blue Gaulding. White 

Gaulding. 

6 BntorUles virescem maculata (Bodd.)—Caylie. Hyallee. Little Oabier. 

Green Bittern. 

6. Nyctajiassa violacea (Linn.)-Crabier. Yellow-crownetl Night Heron. 

7. Falco 9ji^Kin)enus canbheaiam (Gmel.)—Gret-gru falaiee. Gli-gli. 

Kili Hawk. 

8 BuUo antUlarum Clark. —Gree gree. Mal-lini- Chicken Hawk. 

9. Urubiii^iga atUhracina cancrivora Clark. St. Vincent Crab Hawk, 
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LIST or BIRDS FROM THE ISLAND OP ST. LuriA.— Continued, 

10 (Linn.)— Poulo freaii. rascanibiol. Water Fowl. 

Coi>t. Purple Oallinule. 

11. Gallinula (jaleatft (Licht.)—Hod seal Toot. Waterfowl. 

12. ^Egialitis semiimUnatu (Bonap.)- Because a collier 

13. Arenarin (Jjinn.)—Calic(» Bird. Rock Plover. Turnstone 

14. Pisohia fusncollis (Vicill)—Becasse Orey Nit. White-rumped 

Sandpiper. 

15. Pisobin (Vieill.)-Cockroach Nit. Lea.st Sandpiper. 

16. l^otanus mela7ioleitcu,i GmeL—Vika. OreaUir Yellow-legs 

17. Gmel.~Long-legs. Yellow-legs. 

18. H€l()d7^o7tws soli farina (Wila.j—Black-back Solitary Sandpiper 

19. Actitis macularia (Linn.)—Tivi-tivi. Si)otted Wag Spotted ^and 

pil>er. 

20. Colnmba sguamosa Bonn —Rainier. 

21. Zennidn zenaida nurita (Tcmm.)—'Pourterelle. Wood Dove. Sea¬ 

side Dove. 

22. ClifJ'iiHvpeh'a fKissn ina trochila (Bonap-)—Ortolan. Oroiind Dove 

23. Geot7'7j{fon mont(ina{Lmn,) ~ Perdrix. Rouce. Quail Dove. 

24 (Temm.) - Perdrix Croissant. Quail Dove 

25. CoccyzKs inino7' minot' (Gmel.) Coucoii manioc Rain Bird. 

26. Coccyzus minor vincentis Clark - C’oucou manioc. Rain Bird 

27. Crotophaqa ani Linn.—Merle iVirbeau Tick Bird. Kecd bill. Black 

Witch. 

28. Amazono (M all.)- St. Lucia Parrot. IVrroipiet Jacquol. 

20. (Wyle nlcyon (Linn.) Pie. Kingfisher. L'^ggerluad Mango Bird 

30. Chittuvd undo (Omel.) ”Le8.ser Antillean Swift. 

31. Aidrostomys rfff//s (Bodd.) (Vnt coups de (r>’iteau. 

32. Eulamjtis Jugiflans (Linn.) - Bron^^e-winged llumuniitr Bird Red 

throaRd Humming Bird. 

33. Sadcotfs liolost'rio ns (Linn.) — Enu raid Hnmniiug Bird. Videt- 

throated lliimming Bird. 

34. Microlyssa (\rilis (Gmel.)—Gold heatled Huniming Bird Bee Hum 

raing Bird. 

36. Tyi^annas duminimisis loshatus Scl. —1 ipperie. Rain B.rd. 

36. Myinrehns tyrannvlns oht^ri L<iwr. ~Pi[)pene gran-bois. Pipperie 

gro.s-tOte. 

37. Blacirus lotirosfris (Verr.)—Gobe mouche solitaire. 

38. Elaiitea marfintra rnorftntca (Lii.ii.)—Ptewit. Yellow-bellied Top 

knot. 

39. Icterm laadolnlis Scl.—Carrouge 

40. Uolf.qnisrolns injlejriroslris (Swains.) — Mtale. Blackbird 

41. Lojigilla noefis sclaferi Allen P^re noir. Robin. Se:-see Sparrow. 

Mayson. 

42. Melamspiza nc/wiro(«owt (Cory.)—Black Finch. 

43. Tiaris 6u*o/o7* (Jard.)— Grass Sparrow. Cane S| arrow. See- 

see Zerbe. 

44. Saltalo7' gtwdtlo^tpensis Lafr. — Gros-bec. 

45. Euphonin flavifrons viscivora Clark.—Moissoii a couleurs. Louis d’or, 

Blue head. Mistletoe Bird. Perish. 

46. Frogne dominicensis (Linn.)—White-bellied Swallow. West Indian 

Martin, 
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LIST OP BIRDS PROM THE ISLAND OP ST. Continued. 

47. VireoayJva calidris barbademts Ridgw.—Mabell^. Lady Bird. Ladies’ 

nelated. Pegree. 

48. Cipveha martinimna (Reich.)—Sucri^re- Fee-see. Martinique Honey- 

creeper. 

40. Dendroira dfdicata Ridgw. - Sucriere grand-bois. Sucrier babad. 
fiO. Dendroira Uriata (Frrst )-Swamp Si)arr'>w. Black-polled Warbler. 
.^)1. Leuroppza temper! (Scl.)—Pied-blanc. 

r>2. (Linn.)—Oven Hinl. Oolden-crowned Thrush. 

53. >SV/o/>4a^a r?/i/c?7/a (Linn.) — Carrongettc Ocddfinch. Christmas Bird. 
American Redstart. 

54 Tro<jlod\^tr^ mrmlnicm Scl.—Rossignol. Crd Bird. St. Lucia Wren. 

55. RhampJioriut'JhrarhyuYU!< ^auHnlunip Klrrcy.- Gorge-blanc. 

56. (JirhUierminia sanrta/nria' Stcjn - Molvie. Mauvie. 

57. Myiadestrs mnrtodvvitr Stejn.—SifHeur montaigne. 

58. Cnu'locerthia marrorhynrha Scl —T.e treinbleur. 

69. (Vieill).— Grieve bUnc. I'ied carreau. Mocking-bird. 

60. aZ4?eer</7/‘s (Lawr.) —Grevotte. Grivotte. Spotted Grieve. 

61. Mavifaropn fni^raidrit^iroHfns (Vieill.)— Mocking-thrush. 


fJST OF BIRDS iLXDOlTBTFDLV OCC DRRING ON OR 
ABODT ST. LUCIA, BIT WFIICII HAVE NOT 
VET BEEN AiTUALLY TAKEN THERE 

Poriaiia raroHna (Linn.) Sora. Rail. 

Fvlira rarlhtva Ridgw. — Ponle d’eau. Waterfowl. \Vhite-.«*eal (Joot. 
S(/uataroia ftpiatorolo (Linn.)—Loggerlead. White-tailed Plover. 
Cliitradriii^ dornnxicus (Mull.)—Golden Plover. 

(rafiinnyo delicuta (Ord.) WiLon’s .Snipe. 

}facrorhnmj)hi(s grlsrus (Gruel.)—Durk leg. Duck-bill. Dowitcher. 

(Vieill.)—Chirp. October Chirp. Pectoral Sand piper. 
Erevnetes pusd/ufx (Linn )—Grass Nit Semipalmatcd Sand-piper. 
C(tlidris hnropJina Pall —Sandy Snipe. Sanderling. 

Limosa haomtuiird (Linn ) —Hud.sonian Godwit. 

CatojitojihoruK f^emlpahnatus ((Jmel.) — White-tailed (Jurlew. Willet. 

Barf ram la longicandn (Bech.st.)—C’ol ton-tree Plover. 

EFurntmuA bortfdis (For^t.)—(’hittpring Curlew. Eskimo Curlew. 
Iliniaafopm mt licanus (Mull.) -Black-necked Stilt. 
harm a tried fa Linn. —Mauve. Laughing Gull. 

Bterna maxima Bodd.—Royal Tern, 

Sterna dou(fafli doagalh Mont. — Roseate Tern. 

Stirna dougalli gracilis ((lould.)—Southern Roseate Tern. Carrect 
Ste^'na fuscaia Linn.—Sw^arco. Hurricane Bird. Sooty Tern. 

Sterna amvthetm (Scop.) —Bridled Tern. 

Anom itofidm (Linn.) - Mwen. Noddy. 

Podilymhm inxlict/ts (Linn.)—Two-penny Chick. Pied-billed Grebe 
Oceanites Oceanian (Kuhl.)—Wilson’s Petrel. 

PuJIinm Uierminieri - Petit diablotin. Audubon’s Shear-water. 

Phaetfton americanus Grant.—Yellow-billed Tropic Bird. 

Sula cya»o/?j (Suad.)—Blue-faced B^oby- 
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LIST OF BIRDS FROM THE ISLAND OF ST. \.VC\K --Concluded. 

Sula piscalor (Linn.)—lA>ii blanc. White Jiooby. White-tailed Booby. 
Pelecaitus occidental is Linn.—(Jrund-goTf^e. I'rown Pelican. 

Ardea herodias Linn.—Crabier inontaigne. Orey Ciaulding. Great blue 
Heron. 

Egreita candidisaima (Ginel.) —Snowy Heron 

Nycticova,!' nyctirora.r (Linn.)--Black-crowned Night Heron. 

Querguednla discors (Linn.)*—JBue-winged Teal. 

Anas jt^atyrhymhos Linn. —Mallard. 

Spalula clypeafa (Linn.)—Shoveller. 

Erisniatura jamaicnisis —lied Diver. Iluddy Duck. 

Dendrocygna diseolor Scl. and Salv.—Whistling Duck. Tree Duck. 

Falco peregrin ns anatmn (Bonaj).)—Duck Hawk. 

Falco colninbarins Linn. — Pigeon Hawk. 

Fandion haliafdns carolim nsis — ILiwk. Fihli Ilaw'k 

Chordeiles virginianns (Oniel.)—Night Hawk. 

Birundo eiythrogaster Bodd.—Barn Swallow'. 

Compsothlyjns aniericana (Linn.)—Parula \N arblcr. 

Dendroica rufiKtpilla ((Jinel.)--Yellow Jbrcl. 

Seiurns 'ooveboraceiisis ((Lueb) -^Yater Thrush. 

THE PUOTKCTroX OKTHE NATIVE BIRDS OE ST. LUCIA. 

J NT U O D L'( no 11V I i u: M A K K S. 

The pioteetioii of the native birds, es])ec‘iully those 
partially or wholly inseetivorous, is always a problem of the 
greatest importance to an agricultural countiy like St. Lucia. 
Hut bore, there is mu(*li more than th(‘ usual need for a prompt 
and intelligent solution of the (piestioa. The introduction of 
the mongoose some years ago, while it has resulted beneficially 
in the diminution of the fer-de-lance (Laclu>sis inafus), has also 
lesultcd in tin? greatci* diminution, moie or less unnoticed, in 
the numbers of the harmle^.s, but extremely useful, insectivor¬ 
ous lizard.^. Such a condition may well have been resj)onsible 
for the great increase of tlac ^crew worm lly (Conij)sotuyia sp.), 
noticed a few years ago, just as it has bi*en for the increase of 
the mole crickets in St. Vincent. The elfect of the presence of 
the mongoose in increasing the numbers of insect pests may be 
partially, perhaps even entirely, offset by the encouragement 
of the native birds, each insectivorous lizaid, lost beyond hope 
of recall, being supiilanted by an insectivorous bird dej endent 
upon the same food. VVe know of no means by which the 
lizards may be made to increase so long a.*^ the mongoose 
remains; propagation of the former would only result in 
increasing the food-supply of tin* latter : but most of theu.sefiil 
birds nest beyond tlie reach oi the mongoose, so that their 
natural increase is not affected by it. 

The nests and young of all the St. Lucia birds, with the 
sole exception, perha}).s, of the Poulc d’eau (see beyond) should 
be at all times strictly protected. 

Jt i.s very important that the laws pas.sed protecting the 
birds of St. Lucia be founded on a strictly economic basis. 



There has been in many countries a tendency to base laws 
regulating the killing of b|rds upon sentimental rather than 
upon practical grounds, which has sometimes led to popular 
disapproval and subsequent disastrous modification or repeal. 

At the present time, we are admittedly without adequate 
data in regard to the economic value of the birds of St. Lucia, 
so that it is necessary to base many of our l ecomniendations 
upon the known habits of the same or ajlied species in adjacent 
islands. It would be a very great contribution to local 
agricultural science, well to science in general, if 

a systematic study of the stomach c-ontents of St. liUcia birds 
were undertaken; much ot gi(‘al value could be learned if 
a hundred birds, say, of each sp(‘ci(ss. killed at different seasons, 
were preserved in ah'ohol and sent to the United States 
Biological Survey ('ne])ar1 ment of Agriculture) at Washington, 
for examinatiori. 


Ulassk.*' oI'^ Birds ro bk Protkc'TKD. 


For purposes of protection, the birds of St. Lucia may be 
divided into three geneial classc-^, as follows : 


(1) Oame Birds, 

(a) native, 

(b) foreign. 


(2) Birds of Phun- 

Hge, 

la) teriestrial, 

(b) a(|Uatic. 


Small Insecti¬ 
vorous birds, 

(a) song birds, 

(b) .songlessbirds. 


OAMf: iurds. 'J'lic native birds of St. Lucia worthy to be 
edassed as game, accoiMling to the commonly accepted standards 
prevailing in English-speaking communities, are ten in imtnher, 
and ai'o of sufiicient impoitanccto meiit iitdividual discns.sion. 


First of all corner the beautifid Wood Pigeon or Bamier 
(Cohiniba H(/u(()uom). Out-idc* of the breeding season, this bird 
is usually well able t<» take care of itself, under ordinary 
conditions. In certain lo(*alitie.-', however, it is often uncom¬ 
monly tame and it ha- a liabit of flying in large flocks at 
stated .seasons veiy low over ridges of land, usually well 
known, where huge hags may be secured. Strict piotection 
.should he accorded forj a long i)eriod c(»vei iiig the breeding 
season, and at all times in certain localitie-^, more particularly 
those iiicliidiiig the nesting sites. The export of the birds, 
cooked or uiu'ooked, should he proliihlted. liimitatiou of the 
size of the bag woidd he <h'siinbh‘, and it woukl bt- well to 
prevent the --{de of the birds in the open market. 

This bird was formerly very abundant throughout the 
Windward Islamls, occurring at certain seasons even on 
Barbados wdiere now it is quite unknown. Every effort should 
be made to encourage its ]>ropagation. 

The most interesting St. Lucia game bird, from all points 
of view, is the beautiful native parrot {Amazona versicoloy^) 
which is found nowhere else, being replaced on St. Vincent by 
the magnificent brown St. Vincent parrot (A. gfwticimijru), and 
on Martinique by the (now extinct) Martinican parrot 
( A . martmicaua). 


History has showui that the birds of the parrot tribe arc 
usually the first to be exterminated in any given area. In the 
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West Indies, the large and handsome macaws, formerly 
abundant on Jamaica, Cuba, Haiti, Guadeloupe, Dominica and 
Martinique have long ceased to inhabit those islands : so long 
ago, indeed, were they exterminated that specimens of only 
one of them, the Cuban species /nco/or), exist to-day in 
museums, and all knowledge of them has passed from the 
tmditions of the natives. The parrot‘d of Guadeloupe and 
Martinique (six in number), as well as the macaw and the 
Ijarrakeet of Dominica, seem to have ilisap[)eared about two 
hundred years ago, while those of St \ lucent and the Bahamas 
are on the verge of extinction. Paral.e(*ts, once abundant on 
Barbados (in the Scotland district), on .M«rtini(jue. Dominica, 
and Giiadelou))e, are no\^ no longer known from tho^e islands, 
and no specimens of them have evei been fneservcd. 

There are several reasons tor the eai’I> iiuMion of the 
parrots. First ol all they learn to talk, and are therefore 
ahvay.s the most prized of avian pets. Thi^ load ^ to a whole¬ 
sale tiattic in young birds, the nesting site^ bi'ing sometimes so 
closel> watclied that scarcel> an> free young -ne fu'rmitted to 
remain Again, they are ratliei* particular in th»Mi‘ clioice of 
food, being especially foml of the fruit ot ccitain forest trees. 
These trees n-ually grow widely s(*atteMMi in tin* woods, and 
are readily found In th(‘ fragment'- of fruit torn olT by the 
bird^ littering the ground beneath them Oiua* oneofthe.se 
trees is di.scoveted. a hunter ini'- mei(d> to -it umhu* it and 
shoot the parrots as they eome in. l^airols arr nnfoi tiinate in 
having a most (‘xti'aordinary amount of -ympafhy, a (‘haraeter- 
istie whicli is r(H‘ogniz<Ml in the \ernac*i!lar name of ‘ lo\e bird ’ 
applied to many of the smaller -|M‘cie^ WJkmi one «►! a pair or 
even one of a large* Hock is wounded or kilhal, tin* other.s, no 
matter bow w ild and unapproachable I he\ ma> have been 
before, at once become tann* and lose all fear of the hunter in 
tlieir solicitude for their uiifoi tunate eompamon J'hus if one 
of a Mock be wounded so tliat it cannot gel ixwwy i( is usually 
easy to get all or most of tin* lest, <nnl wild pariots may be 
easily secured by allowing a tame one. with a line attached to 
its leg, to tak(' a prominent iiosition in a tiec. pulling the line 
at intervals so that it will “ly out. 

A very sljort opt'ii '^ea.son -hould be illowed toi parrots, if 
it be tInflight .advisable to <*on-ider them a^ gaim* at all, until 
theii number^ shall have increased t<» far beyond wdint they 
are at present ; and thi.s open sea.son slionld be removed as far 
as po'i-ible fiom tin* months during which mating and nesting 
take plac(‘ The taking of egg- and young, the use of decoy 
birds, and tin* sliooting of the biids on or near the nesting sites 
should be stiictly prohibited 1'be high cash v^alue of the 
St. lincia parrots, either alive or museum specimens, makes 
it necc-sary to impo-e especially hca\y penalties for the 
infringement of any law regardi.jg them. 

The Seaside or Wood Dove {Zinaida zenaid'i auHia) is of 
some importanee as a game biid, though as n ni|(» not molested 
if the larger Bamier is availahh*; the same law' shoiihl la* made 
to cover both these spei ?>s. 

Tlie two species of Mountain Quail doves or Perdix 
{(Jeoirygon mystacca and G. monlana) \\fk\{i both, 1 understand 
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become very rare except in isolated and remote sections of the 
island, as a result of the ravages of the mongoose ; both should 
be rigidly protected at all seasons, though it is probable that, 
even with the best protection, both will entirely disappear 
within a few years. 

The Little Ortolan or Ground Dove, though small, furnishes 
excellent sport and is a food bird by no means to be despised. 
It should be accorded judicious protection, preferably under 
a general Doves and Pigeons Paragraph along with the Ramier 
and the Sea‘-ide Dove; but it is probable that in the not far 
distant future it will die out in spite of anything that can be 
done, as it forms one of the chief dainties of the mongoose. 

The Mol vie or Mauvie {(Jichlherminia nanctaducUe) and 
the Grevotte {Allenm alhiventriH\ though small, are included 
among the game birds of St. Lucia, and many are killed 
annually. Judging from the habits of these and allied species 
in adjacent islands, they should be struck fi‘om the ‘ game ’ 
list and accorded protection throughout the year*, on account of 
the great good which they do in destroying insects. From the 
jjoint of view of agricultural economics it is unwise to class as 
‘ game ’ any bird, no matter how large or toothsome it may be, 
which is emphatically beneficial. 

Two other St. lAicia birds are, in the American troincs, 
commonly classed as game biids, and serve commonly as 
articles of diet. The moi e important of these is the Grabier or 
Yellow-crown Night Gaulding (A’?/c/a?ia.s,s*fi rto/accu), which is 
common in all maisli districts. This bird is of distinct economic 
value in keeping down the numbers of land crabs, which form 
a very large part of its food, and it should, therefore, be 
accorded an ample measure of protection. Although large, 
it is rather a stupid bird and very easy to shoot, especially 
just at nightfall, when it emerges from the swamps and flies 
low over the pastures hunting for crabs, and on moonlight 
nights. The shooting of this bird between ^un‘-et and sunrise 
should be forbidden at all seasons. 

The other is the Gree-gree or Chicken Hawk {Butea 
nntillarutu). This bird is also ea.sy to shoot when once you 
understand its habits ; it is also very readily caught by placing 
a steel trap on a po^t or other conspicuous object in an open 
field. On the island of St. Vincf’iit, I found this hawk to be of 
the greatest benefit to agriculture, as it feeds very largely on 
the mole crickets. Before the introduction of the mongoose, 
its diet consisted mainly of lizards, but now that the lizards 
are greatly reduced in numbers and the mole crickets have 
become abundant its habits have changed. Economically, the 
lizards are much more valuable than the hawks as insect 
destroyers ; but the hawks are far better than none at all. Of 
course this birtl cannot resist an occasional chicken, though it 
does not often kill them- not nearly so often as its vernacular 
English name wouhl imply. It would have to kill far more 
chickens than it does to offset its value as an enemy to large 
insects. It should certainly bo strictly protected at all times. 

The foreign game birds of St. Lucia include the Curlew, 
Plover, Snipe, Sandpipers, etc., collectively usually known as 
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Shore Birds (Limicolae), and the more or less irregular visiting 
ducks. Tliese birds come in the late summer or autumn, 
usually passing beyond to South America. They sometimes 
reappear in the spring on their way to their North American 
breeding grounds. As a rule, the larger shore birds pass St. 
Lucia to the eastward, going even to the eastward of Barbados ; 
but in some seasons tliey alight in considerable numbers. 
Theic is no evidence that any persecutio»i to which they might 
bo subjected on the island would tend to diminish their 
numbers, and there is no reason for placing any close season 
upon them, though it might be well to put a reasonable limit 
upon the number which could be killed in any one day. All 
tlie shore birds known from St. Lucia are North American, most 
t)f them coming from the far northern portions of that 
continent, and many oven from the Arctic* regions. The ducks 
are stragglers fiom cnthcr North or South Americ*a, though 
l»ossi))]y three of the smaller ones, the Masked Duck {Nimionux 
do}/ii)Li('us), tlie Red Diver or Ruddy Duck (l^JrinniatKra jcthiaic- 
and the IRuc'-winged Teal (Qucrtfuctlufa discors)^ breed 
locally. This sliould be determined as soon as jmssiblo. The 
lirst named is said to breed on (luadeloupc^ and Dominica, and 
the other two breed in the (ircnadines on Carria(*ou and on 
l.sle Romh*, so that it woidd not be surprising to line! them 
brei'ding on St. Lucia. 

muDs oi<' I’Li'M \(iK.. There are no terieslrial i)lume birds 
of commercial imiioitaiice on St. Lucia, though the skins of 
threci sp(‘cies, tlui Carrongi* {/cirrus hunlubilis), the Sucriere 
{^i/nrcrcha nmrtiniraua), tlu‘ Moisson a couleurs {hJup/u^iia 
jlacifrans viscivora) and the three Humming Birds would 
pre bably find a ready market. Tiie skins of the native parrot 
(discussed above under (ianu; Birds) would undoubtedly meet 
with a rcMdy sale at a good pi ice, as a result of thc^ restrictions 
placed upon the trallic in birds by most tropi(*al (lovernmonts 
at the present time. 

Among the Waders and Wat(*r Birds, the Tropic birds, 
the Terns and thci Hidls, as well as certain of the Ilercms, arci 
adorned Avith sahvibh* feathei>, while theue is always more or 
less demand for thosi* of the large Sea Birds, such as Mano’ 
A\^ar BircN. Boobies, and IVlicans. Jiy (jommon consent among 
the more enlightened (lovernments, the exploitation of avian 
resources for commercial purposc\s, exciepting only to a limited 
extent as game, is [irohibited. 

SMALL iNSKCi ivoKors luUDS. The luicessity for the strict 
protection of all the small inscic*tivorous birds in an agricultural 
community is so patmit as not to recjuire any aiguments to 
emphasize it. As a rule a distinction is made between the Hong 
Birds and the Hongless Birds, Lut such discrimination is usually 
unc‘alled for, as Avell as unnecessary and confusing, for the term 
‘Hong Bird’ is very difficult of definition, and therefore hard 
to maintain. If any such distinction is made, of course 
a greater penalty should be inflicted in the case of the Hong 
Birds (esijccially MijUtdcntcH HanctdclncAde imd Mitnun glUus), 
for the reason that their commercial value as cage birds gives 
an added stimulus to their capture and exportation. 
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INJURIOUS BIRDS. Several of the native birds of St. Lucia 
have the reputation of being more or less destructive to growing 
crops, or to other forms of animal life of more economic 
importance than themselves. 

The Gros-bec (Saltator giiadeloupensis) is perhaps the 
most notorious of these, being said to be very destructive to 
the pigeon pea. It is highly probable, however, that the 
damage done is more than offhct by the enormous numbers of 
insects killed, especially at the time when the young are in the 
nest. 

The P6re-noir {Loxigilla noeiin sclateri) and the Carrouge 
(IcteruH laudabiLis) are repoited to be destructive to growing 
canes, especially the foinier, A\hieh digs out a small hole to get 
at the pith, this eventually causing the death of the cane. The 
harm done, however, is undoubtedly more than counterbalanced 
by the good service wrought by these two species in killing 
insects. 

The Poule d'eau {lonornin mariinica)^ here as elsewhere, is 
an adept plantain and banana thief, and also destroys maize by 
climbing the stalks and teaiing to pieces the cars. So far as is 
known, this bird has no economic value. Its depredations are 
confined to lands in the immediate vicinity of fresh-w^ater 
swamps, where it may be very readily captured in fish traps 
baited with corn. 

It might be advisable to permit the destruction of this 
bird, but by trapping only; by this method there is little dan¬ 
ger of any other species being killed along with it, for if birds 
of other kinds were caught they could easily be liberated. 

The small Waders and Shore Birds, ns well as the King¬ 
fisher or Pie (Ceryle alvyon) are all fond of small fish and 
undoubtedly eat many millions and tri-tri annually. Statistics 
on the subject are not available, and a study should be made 
of their stomach contents, taken at every season of the year, 
before thev are exempted from protection on that account. 

Introduction of Foreign Birds. 

The introdui’tion of foreign birds should, I believe, be 
strictly piohibited; but if it be allowed, it should be only 
permitted upon the recommendation of an authoritative society 
such as the British Ornithologists’ Union, or the Zoological 
Society. 

Great harm—far more harm than good—has resulted from 
the indiscriminate introduction of birds and animals into new 
localities, and new experiments along this line should be firmly 
discouraged. Usually, the introduction of a bird into a new 
region is unsuccessful, the stock quickly dying out. Many 
instances of this are found in the ornithological history of 
Barbados and St. Vincent; but sometimes it is far too 
successful, and the interloper becomes a perfect nuisance, if not 
an actual pest. 

Every new’ element introduced into a fauna necessitates 
a readjustment of the constituent elements of that fauna, exactly 
as the addition of one colour to another causes a modification 
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of the original colour. A new balance must be struck. Under 
normal faunal conditions the native species^ collectively, con¬ 
sume the entire available supply of food as rapidly as it is 
produced; the addition of a vigorous exotic species deprives 
a certain proportion of the original endemic species of their food- 
supply, and consequently, they gradually disappear, their dis¬ 
appearance being often hastened by hostility on the part of 
the intruder. 

The history of the introduction of birds into new localities 
shows that, economically, it has very rarely been a success; and 
scientifically, the disturbance of the faunal conditions in an 
exceptionally interesting island—conditions duplicated no¬ 
where else in the world—is greatly to be deplored. 

COLLKCTORS’ PkHMITS. 

Provision should always be made, in framing a general 
statute covering the killing of birds, for a suspension of the law 
by the Governor-in-Council in favour of bona fide ornitholo¬ 
gists, or the agents or collectors of bona fide ornithologists, 
who are desirous of securing a series of the birds of the Colony 
in the ^interests of science, without any idea of commercial 
gain. 

It is often very difficult to determine the fitness and the 
general qualifications of a man locally, while at the same time 
it is imperative that only strictly reliable men should be allow¬ 
ed to operate. It is therefore advisable to stipulate that a 
prospective collector be furnished with credentials from the 
Royal Society, the Zoological Society, the Royal Geographical 
Society, or some other learned body, before he visits the 
Colony ; and permits could be issued upon the presentation of 
such credentials to the Governor-in-Council. Such a course 
would w^ork no hardship upon foreign ornitJiologists, for all 
the foreign ornithologists of good standing are well known in 
England, and tlie proverbial fairness of these great societies 
prevents even a thought of the possibility of discrimination 
against them. 

In many Governments, permits are issued limiting the 
number of birds or nests to be taken, or limiting the killing to 
the so-called ‘ open season*. This has often been a severe 
handicap to the scientific ornithologist, minimizing the value of 
his researches and, unless he be endoweei with almosi^ super¬ 
human honesty, usually driving him into a deplorable dis¬ 
regard for the law. To take an illustration : suppose a 
man wished to compare the Red-throated Humming Bird 
of St. Lucia with the same bird on St. Vincent and on 
the other islands near by, and were only allowed to shoot 
two (a common limitation). There is no way of distin¬ 
guishing the sexes in life until one has formed a very 
intimate acquaintance with the bird, as the colouration is 
exactly the same ; but the male has a slightly shorter bill than 
the female. If he secured two females on St. Lucia, and two 
males, say, on St. Vincent, so far as a comi>arison of the bird.s 
of the two islands is concerned, from a scientific standpoint, he 
might just as well have no birds at all. It is always necessary 
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to have a good fteries of birds of each species upon which to 
bahe conclusion^, and with wliich to make comparisons 
witli the l>ir(]s fiom neighbouring localities ; and besides 
tl)e adults, one should have the eggs and nests, and the 
young in all ‘«tage«. No museum at the present time con¬ 
tains a suHicient represcnlation of the birds of 8t. Lucia for a 
satisfactorj’^ study of even the commonest speci( 3 s. Intelligent 
research into the ornithology of the island should by all means 
bo encouraged, and visiting collectors bringing credentials 
satisfactory to tlie Governor-in-Council should be allowed to 
carry on tli(*ir work unhampei’ed by restrictions of any sort 
(excepting, j)erhap«, in i*egard to the parrots) until such a time 
as the ornithology of the Colony well understood, 

Power of revoking any permit at any time should, of 
course, always be retained by the Govermn*, to guard against 
pos'-ible abuse of thi^ juivileges conferred. 


A NOTE ON THE INTRODUCTION OP BIRDS. 

In relation to tlie matter container! in the foregt>ing article, 
an ab'itract of ijiformalioii given receiitly, in the Haivnikiu 
Farcsler and A(/riridhiri^t for Pebruray 11)11, will not be out 
t)f place. The subjccl-matlei of this artich' consi^t^ of i*e])(»rt 
presenting suggestions by Professor 11. W. llensliaw, Chief of 
the rnit(‘d Sratc-» Hiologieal Survey, in r(‘ply to a re(nie->t from 
Mr. P. M, Mhrhorn, Superintendent of Entomology, Poai'd of 
Commissioners of Agriculture ami Porestry, Honolulu, Hawaii. 

It IS llrst i)oiutcd out that no safe dej)onde]H*e is to be 
})laced on the habits am) standing of a bird in its own home, 
when an attcuni)t is b<‘ing made to e'^tiniate its ])i'r)l)able 
behaviour after introdm tit)n into a country to which it is not 
native. It is thus evident that nttein}>ts to introduce a new 
species into a country must be regarded as being of a t)niely 
experimmital nature, until the bird lia^ been ob.^erved care¬ 
fully for some time, and certain knowledge lias been obtained 
of its habits in its new surroundings. 

An axiom in regard to the introduction <^)f birds is .stated 
tothecllccl that this.‘>hould m^ver be brought about, asregards 
agricultural countries, in the case of those wliich arc largely 
fruit and seed eaters. In a more particular way, th<‘ same is 
true of the bird called the bobolink and all kinds of blackbiids, 
especially in the former case where rice is grown. It is ])ossible 
tliat, as reganh blackbirds, vhe species called Brewer's black¬ 
bird might bo regarded as an exception, although it would have 
to be watched carefully, chieliy because of its gregarious habits, 
and the consequent possibility of its doing much harm, once a 
eommencement of bad habits had been made. 

The small spotted woo<lpeckers are regarded witli favour, 
among them being (hiirdnePs woodpecker pubesrens 

fjairdnvri) and Nuttall's woodpecker ( L). n uttalU), which are both 
found in (Jaliforuia. Among birds which destroy scale insects, 
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any of those called by the name ‘chickadee’, such as the plain 
titmouse (B(voloph'iis hioriiatuH iuoriiaiuH), mountain chick¬ 
adee {Penthcstcs ijamhtU gamhfli), (California chickadee 
{P, rufescens neglect if tf), the bush tit (Pnaft ri pants min inn's 
minimus), ixnd the wren tit {("hncmavii j'asciatn fasciata) wve. 
recommended. All the tly-catchers are also considered to be use¬ 
ful, among these being Say's tly-catclier saijus), the 

black fly-catcher of ("alifornia (S. nigricans) and tlie ash-throat¬ 
ed fly-catch(‘r {Mijiarvhus rincrascens). These are migratory, 
and on that account it would be better t().-eh*c*t tropical sp(‘cies 
of fly-catchers which do not possess tliis cliaracteristic : among 
thc-.e a re Mexican species ofMyiarchus, Pitanga and Myiozetotes. 

Hirds furtlier mentioned favourably for intro(hi(*tion are 
any specie-: of swallow or night-liawk. with special rehutmct* to 
the i>urple martin of North ^ioxico an<l the tropical swallow 
{Tactnjvineta alhilinra), found on the Mexican coast. The 
mockingbird is also recommended, onaccount of its general inter¬ 
est and the fact that it is almost exclusively insectivoious 
while breeding, and possesses this characteristic* to a gia^it 
extent during the rest of the year ; the rc'cnmnumdatic^n is not 
however, made without reserve'. Another biid that is consider¬ 
ed worthy of trial is known as the IVhin nightingah^ or 
Japaiu'so robin (A/o//o’/.r/u/ru). This livrs on in'-(*cis and to 
scmie ext(*nt on small fruits. It may be t'asily obtaimal fj*om 
bird dealei’s in San h'rancisccN information in regal'd to the 
sec'uring of th(‘se and other C^aliforni.ui birds being pi'obably 
b(»st obtainable^ from Mr. J. (li'innell, Mu^mim of \b*rtcbrat<i 
Zoology, (y^ilifornia Pniveu'sity, Berkeley, California. 

The raising of the ordinary gami^ birds in Hawaii has been 
accomt)ani(Ml i)y the siim* difliculties as obtain in parts of the 
We-st Indic's, on acc'oiint of the. [iresemee of th(‘ mong()os(». 
It \< tlien fore suggestc'd that futurn trials with gallinaceous 
birds should be imnle with the M(‘xican chachalaca (0/*/u//.s sp ), 
guan f/^cneZop ’ sp.), and eurrassow {(h’ax sp.), which feed on 
wild berries and insect-', and what is moK" important, in 
relation to the mongoose, build their m'-^ts in forest trees, at a 
g(jod height fi'om tlu» ground. Other usefid characteristics 
p')sses>^(*d by them arc that tiiey are taimsl r(‘adily, and run w(‘ll 
with the ordinary domc-.tic ft>wl ; tlu' hr-il-mentioned bird 
seems to be be-.t suited to the drier region-^, whih^ the last 
thrives well in those which ared;unt>* 

In conclusion, the opinion is exi)r(*ssed that all the above- 
named birds, with the possible exception of tin* niigratoiy 
species, should thrive in Hawaii. The usefulness issuggentcal of 
making more than one atteiiipt at introduction, in fhe casii of 
any givcui bird, particularly as the insect eaters arri much le-^s 
hardy than those which live on fruits and seed. In any (*ase, 
the work reejuires the considerable expenditure of money and 
trouble, and this is why evidence is available of so few well- 
conducted exi)eriments in connexion with the introdiu'tion of 
birds. 
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AN ACCOUNT OP THE WORKINC OP THE LAND 
SETTLEMENT SCHEME IN ST. VINCENT, 

BY W. N. SANDS, 

Agricultural Superintendent, St. Vincent. 

The Land Settlement Scheme of St. Vincent is probably 
the largest and most comprehensive of its kind yet attempted 
in any of the British West Indian Colonies, so that an account 
of the working of it during the past ten years, more particular¬ 
ly from an agricultural ntandpoint, may be of interest. 

The scheme owes its existence to the West Indian Royal 
Commission of 1897. The Royal Commission, after going very 
fully into the condition of the peasantry of St. Vincent, 
reported as follows, in paragraphs 374-8 of their report: — 

374. We have already made a general recommenda¬ 
tion that the settlement of the Creole population of the 
West Indies as cultivating proprietors should be recognized 
as the settled policy of the Government of the different 
Colonies, and we see no reason to depart from that policy 
in the case of St. Vincent. On the contrary, it seems to us 
that, whether the sugar industry is maintained or 
disappears, it is absolutely essential in the interest of the 
native population that their settlement on the land should 
be facilitated; in no other way does it seem to us to be 
possible to maintain even the most moderate degree of 
prosperity in St. Vincent. 

375. At the same time the question is surrounded 
with special difficulties in the case of this island. There is, 
no doubt, a large extent of Crown land, but this land is 
.situated in the centre of the island, at a considerable 
elevation, remote from the markets, and is unprovided with 
roads. A great deal of the land consists of steep slopes 
difficult to cultivate, and liable to suffer from heavy rains 
and floods. 

370. The attomi^ts that have been made in recent 
years to settle cultivators on the Crown lands have not so 
far met with much success. A considerable number oi 
plots were taken up, to be paid for in instalments, but the 
owners complained of the want of roads. They have 
suffered from the low prices of ])roduce, and owing to the 
general depression they have found themselves unable to 
get work so as to earn the wages on which they relied in 
some degree to pay for their holdings. In 189(5 many of 
these holdings were damaged by floods, to an extent which 
has made it difficult or impossible for the purchasers to 
pay the instalments due, whilst much of their cultivation 
has been swept away. Whether the attempt to settle the 
population on the Crown lands under such conditions 
ultimately proves successful or not, we are convinced that 
it does not afford any prospect of providing in sufficient 
time for the bulk of the population likely to be thrown out 
of employment by the stoppage of the sugar-cane cultiva- 
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tion, and we are doubtful whether it ia expedient to reduce 
largely the area of the central forests ; a reduction which 
is inevitable if the lands are occupied by settlers. 

377. There are, however, round the sea* coast 
thousands of acres of fertile land in the hands of private 
owners uncultivated and likely to remain so. The holders 
of the lands appear to be unwilling to sell them in small 
lots or at a reasonable price, and are unable to cultivate 
them. Under the circumstances, we have no hesitation in 
recommending that suitable portiens of these lands be 
acquired by the State and made available for settlement in 
small plots. If suitable lands cannot be obtained by 
private agreement with the owners, powers should be taken 
by the Government to expropriate them on payment of 
reasonable compensation. The condition of St. Vincent is 
so critical as to justify the adoption of prompt and drastic 
measures of reform. A monopoly of the most accessible and 
fertile lands by a few persons who are unai)le any longer 
to make a beneficial use of them cannot, in the general 
interest of the island, be tolerated, and is a soui*ce of pub¬ 
lic danger. 

378. The determination of the ])articular lands to bo 
acquired by the State, and the detailed arrangements to 
be made for settling proprietary cultivators on them must 
be left in the hands of those who possess greater local 
experience than wo can protend to. The cost of sucli a 
measure will be considerable, but need )iot bo very heavy. 
We see no likelihood of the Colony of St. Vincent being 
able to meet it, and we recommend that it be borne by the 
Imperial Government. 

It will be seen that a very critical state of afl'airs 
existed in 1897, which was greatly intensified by the elTects of 
a disastrous hurricane in the month of September of the 
following year. 

Acting on the recommendations of the Royal Gonmiis- 
sion, the Imperial Government made a Grant-in-aid of .£15,000, 
to the local Government, for the purpose of purchasing estates 
and settling the peasantry on them; but before the grant could 
be utilized it was found necessary to pass an Ordinance to 
authorize the acquisition of estates. This Ordinance was 
known as the Land Settlement Ordinance, 1899. Uiuhn* it, 
power was given to the Governor-in-Oouncil to select, purchase, 
and take possession of lands; to appoint a Land Commissioner 
and other officers; to make regulations for carrying into effect 
the purpose of the Ordinance; and for regulating the system 
of establishing and locating small holders on land acquired 
under its provisions. 

During the year 1899,’ several estates in different parts 
of the island were acquired, namely, Cumberland Valley, 1,470 
acres ; Linley Valley, 1,571 acres; New Adelphi and Park Hill, 
1,101 acres; Richmond Hill, 285 acres; and Clare Valley— 
Questelles, 633 acres. The total area of these was 5,000 acres. 
As soon as possible after the estates were taken over, the lands 
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were surveyed and split up into a large number of small hold¬ 
ings. The area of the larger number of holdings averaged 5 
acres. There were 683 of these, but there weie also 8J having 
an area of about 1 acre each. Reserves were made (a) of 
half a chain around the sources of important streams, (b) of 
exposed ridges and such forest as was con<=5idored necessary for 
forest conservation, (c) of laud necessary for public purposes, 
such as sites for churches, chapels and schools, (d) of land 
required for roads and paths, and (e) of land for townships. 

The total cost of acquisition, incliuling legal and survey 
fees, was £14,700. The value of each small holding was appor¬ 
tioned so that the total valuation should be equal to the total 
amount of the expenses incurred by the (Government in the 
purchase of the whole area, plus interest at the rate of 8 f)er cent, 
for twelve years. Each applicant was refpiiivd to pay 25 per cent, 
of the value of a small holding before being allowed to occupy it. 
The balance of the value of the land was divided up into 
twelve eipial parts : one had to bo paid before the expira¬ 
tion of the fifth year from the date of the ])rovisi(jnal permit 
to occupy the lot, and the remaining })arts by annual instal¬ 
ments, so that each small holder was allowed sixteen years to 
complete the purchase of his land. A steady and industrious 
applicant, who was not able to pay 25 i)er cent, of the value of 
a small holding at once, was allowed to occupy tlie land on liis 
agreeing to pay the amount in foursucc(»s.sive annual instalments, 
the first to bo paid before the expiration of one year after the 
date of the permit to occupy the lot, and the balance of the 
value in the manner described above. The conditions of tenure 
stipulated that each small holder should reside on liis holding, 
or on a house spot in one or other of the townships which were 
formed, unless he had been granted permission by the (Governor- 
in-Council to reside elsewhere. There were other (*onditions, 
but the one of chief interest from an agricultural point of view 
read as folhuvs : 

Every iiurchaser shall carry out such instructions as to the 
area of cultivation, the nature of iiroducts to bo planted in a 
particular spot, the manner in which the land is to be cultivated 
and the products cared for, and the liandling of the products 
for market as may from time to time be given to him by the 
Officers of the Imperial Department of Agricultiue for the 
West Indies. 

The introduction of the new scheme was not received with 
favour by some estate owners, for they anticipated that there 
would be a serious shortage of labour by settling such a large 
number of people on the acquired lands, and they were also of 
opinion that the peasants would become so independent of 
ordinary estate work that it would not be [lossible for them 
(the estate owners) to carry on their cultivations in a profitable 
manner. On the other hand, there was a good deal of dis^atis- 
faction and suspicion among the peasants themselves, and at 
first the action of the local Government was much criticised. 
Some of the peasants thought, in view of the fact that the 
Imperial Government had made a grant for the purchase of 
lauds, that they should not be called upon to pay for the 
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holdings ; others thought that the Griverninent would retake 
the lands after they had put them into cultivation. wSome 
would not accept free supplies of useful i>lants for the '-aine 
reason. The eruptions of the Soufri«'*i e iu lOO'J also had a. 
demoralizing effect, and it was dillicult to get some of tliesmall 
holders to pay their instalments. Tliere W(U‘e otlier dinicultios 
which liad to be met at the outset, hut happily, most of them 
have long since been surmounted. 

Tlie administrative and (inaneial sides of the scheme have 
been controlled by the Laud Lommi^'-ioii' »■. b'inaneially it has 
proved a success, for tlie Land (k)inmis'.iou<M* ua^ ahh^ to i’(‘})ort 
on March 31, 1910, that there was 1*7.901 to tluMuedit of it, 
notwithstanding that no less than €(),r)7:i had been sjaMit on 
roads and byw’ays, wages, rest house-, for oflitaus, wind-breaks, 
awards and j^rizes to small holders, etc., in addition to the 
cost of actpiiring tlie estates. amount (^\p<*nd(‘d on roads 

and by ways alone totalled C3,7SL (^uite la'cent ly, tlu* opera¬ 
tions of the scheme have been extmuled by tlu' i)urehase of 
Union Island, containing ti.tiOO aei*es of iaiul, for C.^.OOO, and at 
tlie present tiiiu' the (Tioveriimeiit is in tready for 100 aert‘s of 
Fair Hall estate near ('alliacpia As soon as th(‘^urvt'vs arc* 
completed, lh<‘ peasantry will 1)(‘ allowial to pnicliasc* lands for 
smallholdings at those [da(*(‘s, on somewhat similar t(‘ims to 
those laid down in tlu' original regulations. 

On Maiadi 31, DIO, it was furtluu’ r(‘poi't(‘d that. therewi'U' 
fifty lots with a total area of‘J72 acres on hand. Hu'^c lots arc* 
for the most part in pla(*(*s \\ luui* it i*- diflieult to g(‘t aee(*ss 
to them; besides, a numb(*r have* land too })oor and st(M‘p foi* 
profitable* (‘ultivation. I^'or lots that an* favoniahly situated in 
regard to roads, and wlu'ie tin* land isin)t too diflieiill (o uoik, 
there is keen eompetilion at the present I/inn*. 

Tlu* foregoing is a brief outline of tlui seh(‘nn* and its prc's- 
ent jjosition. 

Tin* effeii’ts of the Agricultural J )(*part nu'iit have* been 
eliiofly directed to tlu* instruction of the small holdc‘is in 
the best manii(*r of cultivating th(*ii* lands and crops 
and })reparing th(‘ir iirodnct* foi* mai kc*t: la*si(h*s, the l)(*[Kirt- 
ment has annually raisial and dist l ibnL'.i many Ihonsands 
of useful plants and seeds to them, free* of (‘ost. 

In order that the I)(*partment might k(‘C‘p in close* touch 
with each small holder and s(e that tlu* instructions giNcn are 
carried out, an Agricultural Jnstrindor was appoinlc'd, w liosc,* 
duties are eliiefly eoncernefl w ith tlu* Land vScdtlement estates, 
lie is recpiired to submit a monthly report to tlu* Agiicnltnral 
Superintendent, for transmission to tlu* Adniinist ratoi* and 
Imperial Commissioner of Ag!'ic*nltni'e. 'I'his r(*])ojt gives an 
account of the estates visited : tlu* condition of ero[)‘i: instruc¬ 
tions given to small hold(*rs ; ii. * numher of economic, plants 
distributed; the progr(*ss made witli the making and nltiliza* 
tion of manure and compost; and any other infoimation likely 
to bo of interest. His work is supervis(*d by tlu* Agricultural 
Superintendent, who pays periodical visits of general inspection. 
A small holder who refuses to carry out instructions, or who 
neglects his holding, is first of all warned that unless he gives 
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his land and crops the necessary attention his holding will be 
forfeited. Should he persist in his neglect, a recommendation 
for the forfeiture of his holding is submitted by the Agricul¬ 
tural Superintendent to the Administrator. Fortunately, it 
has only been found necessary to forfeit a few small holdings 
for this reason. 

The estates, with the exception of Clare Valley—Questelles 
and Richmond Hill, are situated in mountainous districts and 
extend for a considerable distance inland. There is very little 
level land, but the cultivable area is fairly well worked by the 
small holders. 

The principal crops grown are cotton, ground provisions, 
arrowroot, cassava, cacao, ground nuts, pigeon peas, Indian 
corn, sugar-cane, plantains and bananas. A considerable propor¬ 
tion of several of these crops is annually exported to neigh¬ 
bouring colonies. The cotton, however, is nearly all sold to 
the Government, or to local dealers, for export to the United 
Kingdom. Besides growing these crops for export and local 
use, the people rear a large number of cattle and small stock 
on their lands, to send to other islands for sale. 

Although it is not possible to ascertain correctly the 
quantity of the output from the Land Settlement estates 
it may be taken for granted that a large proportion of the 
exports shown in the follow ing list came from them. The items 
and values are taken from the official Blue Books of the past 
five years. 
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List of Exports of Ground Provisions, Smali, Stock, ktc , 1905-6 to 1909 . 
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By far the largest acreage is cultivated in ground pro¬ 
visions, but a fairly large area U planted in cassava for 
making faririe and cassava starch. Among other crops are 
Indian corn, pigeon peas and ground nuts. It is a fortunate 
circumstance that tlie small holder-^ have found a ready market 
for their snri)lu^ produce in Trinidad, (li enada and some of 
th(3 (Jrenadines In Ti inidad, also, there is a good market for 
small stock and ])()iiltry, while Harbado^^ takes a largo number 
of (*attle in each s(‘asoii The-e int orcolonial markets are within 
easy sailijig distaiuu^ of St. Viiusmt. It i> undoubtedly due in 
no small measure to the fa(*l that tin* ‘>nnll liolders have been 
able to dispose of large (pianlities of ground provisions and 
other prr duee, and stock, at fail* prices in these intercolonial 
mai'kets, that the sclunne has pioved a success. ilad there 
been no such outlet, it i-. likely that a large* number of them 
would have had to eke* out a hand to mouth e\ist'*ue*e, and 
besifies, would not liave been able to pay fe)r the ii* lantls There 
is, lioweve*!-, much room fe)r im])ro\e*m(‘nt in the me*tliods of 
shii)me^nt to, and tlie elisposal e)r pre)duce* and stoe*k in, other 
islaiuls. The small holders oft<‘n lia\e* lo plae-e lh(‘ir shipments 
in (he lianels of the* (•ai)tains or ‘-te*ve‘dores of the sle)o|)s and 
schooners plying hetwe‘en the* islaneK. Some* of these men do 
not always de*al fairly with the* pe*opIe», and it is no nneeimnion 
thing fe)r sums to he* paiel which aie fai* helow^ those ac'tually 
realized. It slumld be* possjijle to put this inte*!*(*olonial trade* 
on a bett(‘r footing, provieie*d that the small he)lel(*rs ce)ulel he* got 
to W’oi k togethe*r on ee) opt*iati\e* line*"'. \t the prese*nt time*, 
liow e*ver, the* culti\at ion of e-oi ton is leehng raj'idly e\te*neleel, 
w hi(*h <‘ircum*'taiu*e. with the possiljlc* inci (‘a^^e*, aUo, e)f anow- 
root planting w ill no doubt Ie‘ael to a reMiuctiou iii the* ai‘e*a 
cultivated in ground i)ro\ ision crops. With a smalle*!’ ()iit[)iit, 
and an incr<*ase ill the* le.c.il d(*manei. it app(*ars unlikely that 
those who eeintiuue to glow ground pie)vi''ions will have to 
r(*ly HO mueh on the inte*ic donial market^, in orele*!* to elist)e)'-e 
of their cro])s at a profit. 

Arrowroot is ane)tlie*r product which is pioducod on a 
fairly large* scale* on some* e*state‘s, moi e* part icul irly Xe‘W Ade‘Iphi 
and Park Hill, and is shippe*el to neighhonring colonie's. At 
New Ade*lt)hi, the* (Jov e*rnmcnt lias creeled a tcntr.il ari’ow root 
mill to assist the growers there, but ein seveial of the othe*r 
estale*s there are small mills ow’iieel :inel woiked by the 
holders thi*mse*lve'-. 1"lie arrowroot industry has foi* many years 
been in a eiepre*sscel condition: ^o mue*h so ihat neithe*i* the 
estate* owmeis iioi* the pe*.*isantry of the* i-lanel Irive be*e*n able to 
obtain jmying ])rice*s for tin* stare‘li, but re*e*e*ntlv^ an Arrowroot 
(Growers' and hAporter.s' A''se)e‘iation has b»*eu formed, to v%d'ie*h 
ne*arly all the owner*' of private estates belong. The* me*mbe*rs of 
the A.ssoc'iation have agreed not to ^ell arrowroot in the United 
Jvingilom be'low 2(1. per Ih. a figure wlii(*h alloW'^ a fair profit to 
be made. One result of this i.s tliat tin* ])riee now’ being 
obtained for arrowroot in the intercolonial niaikets is higher 
than the average price previou-ly realized. Taken altogether, 
the outlook for arrowroot at the present time is mueh blighter, 
and it appear.s likely that its produetion will prove more remun¬ 
erative in future than it has been for several years past. 
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Sugar-cane is gl•l)^\n chiefly at New Adelplii; liere a 
sugar mill is al-o maintaiiunl by the (lovernmcnt. A small 
charge uf 2 s. per ban cl ot* ‘-iiu:ar, and b/ per gallon of* syrup is 
made to the [)eopU‘ for the u^c and npkec'p of the uorks. These 
complice an t>ld inn'>eo\ado ^ngar plant, and the loss of sugar 
througli (Icfeclivc crushing of Ihe cane and in th(‘ handling of 
the juice is con^idtuable : si ilk thesystmn of manufacture is one 
A\hich the small holdei^ uiidersiand laiil> nell. Il is doubt¬ 
ful if the industiy has i)ro> t'd viuy no)\untMalive, however, 
dining the past three or toui ycai^, owing tt) the extension of 
cottim [ilanting ihioughout th(‘ i'-land, ami the c'onscipicnt 
reduction in the acieagi‘ planted in sugar caiu‘. Tin* pioducers 
at New’ Adelplii lia\(M)eeu able to dis})ose of tlunr sugar and 
syrup, locally, at laiily good piices. 

From the time llu‘ ^chtane was sjaitcsl, it was thought 
desirable to eni'oin ag(‘tlu‘.small glower-to establish ix'imamait 
crops on portions ot their lands, in older that tIn^y might not 
liave to deiiend so uiuch on giound pio\ision (‘lops, sugar and 
ariowroot, and with this obji'ct in vit‘w, as has beiai mentioned 
before, a large numbm’ (d cacao and otlu'r plains, but chielly 
cacao, liave beirn annually laisi'd by the Agiicultuial Depai’t- 
meut and distributed fiec to them. 

In Older to asceitaiu th(‘ progress made, and to inspect the 
condition of the pinniaiu'iit ccomnnic plants culti\al(*d, the 
Agr'cultui .li SupcM intiMidimt made a comph‘t(‘ tom t hi ough the 
distii(‘ts toward th(‘end of IhOh, and the following i‘\lracts aie 
takim fiom a re|)oi t submitted by him to tlie Administrator. 

The child pm inanenl pkint culti\at('d is < m ao. Other 
peiinanent t \ pi^s giown in small nuinbms aii‘ colU'e, 
nutmeg . cocoa-nuts, and cinnamon, but tlu‘y do not foi m 
an imfKUlant leatuio and the pioducc* is piac'tically all 
consumed locally. 

W'hen the c‘-tates wme accpiiic'd by tin* Oovcrnmenr, 
a numl)i*r ot estabh'-hed ca(,ioti(‘es w cn i* all eady glowing 
(/U them, moi (* pai t ic.dai ly on lhos(* m tho Linh*y and 
Cumbeilaml ^"alley-. The tot.il number of ti (*es w^as 
probably about O.'jrjO, but many wcuc* in an unsat isfactory 
condition Since* 11)1)0, tin* In penal Depaitmimt of Agii- 
cultun* has emouiaged tin* jikinting oi cacao in jilaccs 
wheie il was thought it would do well. The Agricultuial 
Imtructor has stOcclcal suitable lamb, and the small 
holdeis ha\e planted them up accoidiiig to instruclious 
gi\eii. 

The Agiicultural Dcp.'vtmeiit’s nur^eiic's for raising 
cacao and other plants \'«‘ie situated at the botanic 
Station and the (leorgelowii Kxpciimciit Stalion. ncsifh*s 
small nurseries have be<*n formed in the* Linic'y and (him- 
beiland Valleys ioi raising plants fcir the small holdings 
there. The* latter w’ci»* maintained from I.aml S(‘ttlenient 
fund". In addition to tin* plants raised by tin* Depart¬ 
ment, a good many have bc*en laised by the small holders 
themselve.s, and planted out on their land". 
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As a result of the tour of inspection, it is estimated 
that the number of cacao trees and plants now growing on 
the estates in good or fair condition is fully 60,000, the 
larger portion of course being young plants. 

The total amount of cacao produced at the present 
time on each estate has been carefully estimated with the 
following result:— 


Estate. 

Number of bags 
of cacao 
produced. 

Linley Valley estates. 

30 

Cumberland Valley estates. 

15 

Clare Valley and Questelles. 

... 

Richmond Hill . .. 

3-4 

Park Hill . 

3 

New Adelphi. 

H 

Total . j 

52J-53i 


It will be observed that the total estimated output of 
cacao is from 52J-53^ bags. With the exception of Clare 
Valley and Questelles, a progressive annual increase in 
yield is to be looked for from now onwards. 

The area of the small holdings varies from 1 acre to 
7^ acres. The number occupied at the end of the year was 
584. Cacao-planting has been attempted on portions of 
no less than 369 with varying success. Some of the people 
have put in just a few plants and others a considerable 
number. 

In order that an idea may be formed of the progress, 
or otherwise, made on the estates, a brief summary of each 
has been worked out. The condition of the trees and 
plants has been classed under three heads as follows 

' Improved * means that the trees are making good 
progress, are well cared for, and that in most cases the 
cultivation has been extended. 

‘ Pair ’ means that there is in the cultivation approxim¬ 
ately the same number of trees as in 1904 when the 
census was taken, and that they are not making much 
progress. 

‘Poor* means that the ti’ees are in poor condition 
through being planted in unfavourable situations or not 
well cared for. 
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The Dumbers in the summary are based on the figures 
given in 1904, as no later census has been taken. 

General Summary Regarding all the Land 
Settlement Estates. 


Estate. 

No. of 
cacao 
plants 
improved. 

No. of 
cacao 
plants 
fair. 

No. of 
cacao 
plants 
poor. 

Park Hill . 

2,180 

2,616 

1,074 

New Adelphi. 

2,793 

1,784 

961 

Richmond Hill. 

3,475 

1 60S 

1,014 

Clare Valley and Questelles 

3,122 

875 

2,164 

Cumberland Valley estate .. 

9,437 

3,026 

6,147 

Linley Valley estates 

16,465 

4,873 

8,976 

Total* . 

36,402 

i 

1 13,272 

) 

20,436 


The total number of plants in an ‘improved’ and 
‘ fair ’ condition on all the estates, as shown in the list, is 
49,074 as against 20,430 ‘ poor’. In ijroportion to the total 
number of plants growing, Park Hill and New Adolphi 
show the best record’of iDrogress, although estates such as 
Rosebank and Belmont in the Linley Valley group would 
show a still better record if taken separately. 

The progress made with the planting of permanent 
economic plants during the past few years has been 
considerable, notwithstanding that at the outset many 
difficulties were experienced. 

Since 1906, work has been continued on much the same 
lines, and it is estimated that the quantity of cacao now 
produced annually is nearly double of that grown in 1906. The 
chief increases in yield have bc'^n obtained in the Linley Valley 
and at Park Hill; here there are some excellent cultivations 
giving satisfactory returns; on all the estates, however, with 
the exception of Clare Valley—Questelles, fair progress has 
been made. 


*The totiils, as given, do not correspond to the itoins ; they should be, 
reading' from the left, 37,772, 13,872, and 20,33b. The diflferencesare, however, 
too small to affect the conclusions to be drawn from them.—Ed. 
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The following table shows the number of economic plants 
raised and distributed by the Agricultural Department free to 
small liolders during the past ten years;— 


Year. 

Economic plants distributed. 

1000 

. 5,060 

11)01 

. 7,079 

1002-:] ... 

102 (year of er 
tion of Soufru 

um-i ... 

5,)125 

1001 T) ... 

. 15,121 

1005-0 ... 

. 11,770 

1000-7 ... 

. 0,200 

1007-S ... 

. ;k‘525 

1008-0 ... 

. 1,821 

1000-10 .. 

. 8,801 

Total 

. 08,010. 


<)i‘ tlui abov(‘ total, no 1(‘S', than were cacao plants. 

With siM'd of good types of cacao now available on all the 
estate's, small holchn ^ are able to raise tludr own plants, so 
that it lias not Ih'cjii found nect'ssai’y to continue the main¬ 
tenance of nnis(*iies at (h'orgetown and the 1/mley and 
(himbeiland N^alli'y.s; the mirstny at thf' Botanic Station has, 
]iowe\(‘r, been maiiitaiiu'd. 

The Agricultural Instructor lias contimu'd chjsely to 
watch th(‘ cultivation^ and gi\e advit'c and instruction to the 
groweis in regaid to maiiuiing, pruning and other matters, 
ami his assistama' is now' much appreciated. 

The [irogress madi* with c*acao cultivation may bo said to 
have been sonu'w hat slow; still it should be mentioned that, 
undei* local condition"-, cacao is rather a dillicult crop to grow. 
The soils are, a"- a lule, too light ami sliallow, and it is only in 
sheltered ])laces where there is a good depth of rich soil, and 
the rain tall is not exces"-i\c, that cacao thrives. Again, the 
small hi)ld(‘r-^ lack capital, and tlu*ie have b(‘en no means by 
which they ('onhl obtain loans at a low rate of interest to 
establish cultivations ; bc'-ides, they liave n()t forgotten the 
disastious liuiri(’ane of 18t)S, whicli desti'05'ed nearly all the 
cacao planiations in the i-laiid. Under these eireinnstanoes, 
it is not to be exi)ectcd that many of them, even if they had 
the money, would care to incur the expense and take the risk 
of planting, ou any considerable scale, a crop which takes about 
seven years to reach a i)aying stage, siuce they are able to 
raise crops which give a (piicker and more certain return on 
tlieir outlay and for their labour. 

From the experience gained, it is not considered desirable 
that the Agricultural Department should insist on any large 
extension of cacao ])lauiing, but should rather endeavour to 
induce the small liolders to practise more intensive methods of 
cultivation of the plots that are already established and are 
promising well. 
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Excellent projjress has been m\(i 0 with the ciiltlvt\tion of 
Sea Island cotton as an annual crop at Clare Valley -Questelles 
and parts of the Liiiley Valley and Ricliinoiid Hill estates. On 
these estates there are open lands near the coast. Unfort in- 
ately, the lands of the other estates are not suitable for 
cotton cultivation, so that the area available is limited. 

Although the industry was introduced in 1903, it was not 
until 1906 that a serious attempt at cotton-planting was made 
by the small holders. In that year, 48 acres was planted, but 
since then there has been a progressive annual increase in the 
area cultivated, wliich during the present season lias reached 
290 acres. Of this total, Clare Valley Ouostollcs is repicsent- 
ed by no le-s than 236 acres, and it is on this estate, therefore 
that most progress has been made. 

The details for tlie several years are as follows:— 


Season. 


1900-7 

1907- 8 

1908- 9 

1909- 10 

1910- 11 


Area of cotton planted, 
Clare V^alley -Qucstelles. 
Acre.-^ 


m 

50 
90 i 
151 
230 


The yield pci* acre for each season has been satisfactory. 
This is in no small measure due to the advice and instructions 
given by the Agricultural Instructor in regard to the crop. 

It is estimated that the value of the ])rcscnt season's 
cotton crop grown on the Land Settlement estates will exceed 
.€3,000, or an all-round gross value of oV(»r .€10 per acre. 

During the last season, the Government inaugurated a 
system whereby seed-cotton is [mrehased from small growers 
throughout the Colony on a j)rotit-sharing, or co-operative 
basis, at the Government Cotton Ginneiy. This has had an 
excellent elTect, for hesidtvs ensuring that growers get a fair 
market price for their cotton, it indiUMvs them to put forth 
their best elTorts in tlni cultivation of tlnur lands, and has led 
to an extension of cotton-planting. 

The system of purchasing cotton may be bi iolly described 
as follows. 

Seed-cotton brought for sale is flr^^t of all graded, and then 
a price is paid which is c(iual to one-fifth of the estimated 
value of the lint, less 2o. per lb. to cover freight and other 
charges. For instance, if the market value of first grade white 
lint is 37c. per lb., the price paid for seed-cotton is 7c. per lb. 
The seed is not returned to the growen*, hut retained to cover 
the cost of ginning and baling the lint; but should the pro¬ 
ceeds of the sale of the seed exceed Ic. per lb., the amount of 
the excess is added to the bonus distributed at the end of the 
.season. The bonus distributed has been equal to four-fifths of 
the net profits made. This i.s calculated on a percentage 
basis on the amount paid on account to the growers. For 
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oxample, if £1,800 is paid on neconnt for seed cotton, and at 
the end of thf' it is found tliat the not profit made by 

the sale of lint and seed i*- CtriO, Lho amount available for 
distribution would bo £300, wliidi i-. oijUid to a bonus of 20 
per cent, or* Is*, lor every (piantity of •^eecl-(•()tton '^old worth £ 1 . 

The siu*ees^fnl Io-^uIts uln‘a<ly obtained under this system 
by (lie peasantry have (msmed tin»t a nuieh laipjer aei eage will 
be planted in cotton on the f/ind Settl(micnt estates during 
the coming season 

Besides dealing with (iu(*stion< concerning the best manner 
of growing and handling (liffcri'iit crops, tlu* question of main¬ 
taining the fertility of the hinds of tin* small holdings has 
rpc(*ivc<l, and conliniu*s to ic(< i\(‘, a good deal of attention on 
the pait of tin* OHiccos of tin* Vgi ieultur il Department, and it 
is gr*atifying to noli* that \ Cl \ sati^fac'toi y [irogress has been 
made 

The small holdeis have had to lx* con-^tantly instructed in 
the making of dizains to pii‘\cn( uaching, the formation of 
eompo'-t hea])s and manura* ])cns. the groNNing of leginninons 
and otlier plants ior gieim dic-^siiijr pur{) 0 '-i‘'^, the ntili/.ation of 
grass and bnsli as a mulch for pi*r‘mincnt crop-j and for 
ari'owi'oot, the r</lalion of croj)'-, and in pasture fallowing. 
h\ii*th(M', in or(b*r to pi(‘ve! t waste* of vain iblc* organic matt(*r, 
tire burning of bu-h, cm cpt with tin* permission of tlie 
Agiicubiu’al Instructor. Iras been stri(*tly prohibited ^ 

Although a large mca^'ine of success has attended the 
olTorts rnade with I.at.d Scttlcrmnt at Si. Vincent, and most of 
the (iifli(*nlt ics ^shicll presentt'd (hemst l\’c*^ at the outset htive 
been sm mounted, still, NN hen lo()k(‘(l al today in the light of 
past e.vfie' icnci*. tin* scIhuih* appear s to bi* '-o'lu'w li;it inconqileti*. 
Had it be(*n possible to ariangi* agimmes lor the disiiosal, on 
co-operative lines of tlic inodma*ami stock of tliesmall holdeis, 
and to form co-opciative ci(*dit banks on the HailTei^en system 
on the dilTcr'ent cstali*'', tin* sclnanc might liava* piovi'dan even 
gi'eatur .suc( ess. 

In most eoiintiies where plans for* tin* settlement of the 
people on the land an* being eai i ii‘d out, these matters liave 
i*eeeived a gr(*a( deal of atteuLion : bill whether siicce-s would 
have ;ilt(*niied h imI 4 *norts in this diieetioii at tlie eomim*nce- 
inent ol tin* scheme it is mit possiljlt* to say, as i he cii'ciimstanees 
of the small holders now'are quiteililYerent from tho^'C of ten 

years ago. 

During the past two years, as was previously mentioned, 
the (h)veininent has sueee-sfnlly intioiliieed a system for 
the purchase of cotton on a |)r()fit-*-liaiing bisis, but it is 
ipiestion ibh* it it w )i]ld be wi^e to extend the system further* 
so as to include* other product*', owing to tlic large* amount of 
extra wor*kand ii*^pon*>ibiIity lliat it would involve. Ft should 
rather bo left to the people tln*iust*lves to f-orm co-opei*ative 
agencies tor the purchase arnl sale of their jnodnee, the 
Govei'ninent of coru'^e giving all po^^ible liclp and encoiir’age- 
ment. At the present time ag(‘ncie^ might be started for 
dealing with such products as cacao, arrowuoot, cassava starch 
and ground nuts. 
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A few months ago, a stucall number of the better class 
of small holders at Clare Valley—Questelles formed an agricul¬ 
tural credit bank, and suitable rules embodying some of the 
best features of the Raiifeisen system were drawn up. The 
Government, in order to start the bank on a sound business 
footing, made a loan of £25 at 5 per cent, interest per annum. 
Should this pioneer bank prove a success, it is likely that others 
will bo started in different districts on similar lines. 

It will bo seen that serious efforts have recently been 
undei*taken to make the scheme more complete, and it is hoped 
that success will attend them. 


THE SUGAR INDUSTRY OP THE ISLAND 
OP NEGROS. 

RY AUSTIN II. KIRBY, B.A. (Cantab.), 

Scientific As.sistant on the Staff* of the Imperial Department 
of Agriculture for the West Indies. 

One of the latest publications of the Hureau of Science, 
Manila, entitled The Sugar ladunirg in the lalaud of Negron^ 
by Herbert S. Walker, of the Division of Chemistry, riiilippine 
I.slaiids, is of much present inleiest as it deals with the 
sugar industry of Negros in the Philippines -an island 
whieJi is already producing a largo percentage of the sugar 
made in those islands, and is likely to increase greatly in 
impciitanee in this connexion, in the near future. The interest 
of the publication, uhich deals \ery thoroughly with every 
branch of the subject described by it, has made it appear 
expedient that an abstract treating ]>articularly of those parts 
of it that are of more immediate concern in relation to 
conditions in the West Indies should be given in this Journal. 

The present importance of Negros, in relation to sugar 
production in the Philippines, is illustrated by the fact that, out 
(if a total of about 107,000 tons made in the i.slands during 
1007-8, (),5,02‘1 tons, or a little more than 40 per cent., was 
manufactured in that island. The year of largest production 
for the Philippines, namely 1893, saw more than one-third of 
this given by Negros. It will be shown later that the 
possession of fertile soils, together with virgin forest lands and 
rich alluvial deposits, should, with the adoi)tion of modern 
methods of sugar manufacture, increas(^ the outpu.t of sugai* 
from Negros to an extent that will make it take a place of no 
little importance in the world’s production of sugar. 

The object of the work that is described was to gain an 
immediate knowledge of the conditions of agricultural practice 
in regard to the growing of sugar-cane and the making of 
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sugar which actually prevail in Negros, for the ultimate 
purpose of obtaining information which will make it feasible 
to effect the advancement of the sugar industry. For the 
purpose six months, or practically the entire crop season of 
1908-9, were spent in the island, during which time the work 
was conducted in the field and the factory, analyses of soil 
were made, and a study was undertaken of the economic 
conditions of the sugar industry in Negros. 

General Information. 

The situation of Negros is in 9^ 4 to W T north latitude 
and from 122^ 21' to 128“ 81' east longitude, so that the nortli 
of the island is in the latitude of Trinidad; while it is almost 
in the antipodes of that colony. It is practically surrounded 
by three other important islaiuls : J^inay, Mindanao and CVbu. 
Its chief shii)ping port for sugar is Iloilo, on the neighbouring 
island of Panay to the north-west, at a distance of 8 to 41 
miles ; the port is distant about 28 miles from the west coast, 
and CO to 90 miles from the east coast. The greatest length of 
the island, which is shaped roughly like a boot, is 75 miles, 
with the largest bi*eadth in the lower part 50 miles, that of 
the upper i)art being 2.5 to 40 miles. It is probable that the 
total area of the island is not known exactly: taking the 
average of the figures given, it should be 4,200 scpiare miles, so 
that Negros is about 2A times as large as the \V(‘st Indian 
colony—Trinidad already mentioned. 

The greater jrai t of the area is occupicHl by mountainous 
or hilly forest plains, the mountains extending the entire 
lengtli of tiie island, but being nearer to the (n\‘^t than to the 
west coast; such land is uncultivated, exce])t for patches that 
are cleared by burning and planted for a season or two in corn 
by the half wild inhabitants of this region. There is only one 
river that is navigable for vessels of any considerable draught; 
though three others form useful means of communication in 
some of the important sugar eVisti ids. The lack of rivers and 
harbours in Negros forms the reason why its sugar is iM)t 
exported directly, but taken across to Iloilo in sailing vessels. 

Dealing with Occidental Negros where, owdng to the 
position of the chief mountain range that has been described 
already, the largest area of sugar production is situated, the 
records show that, during 1891 to 1898, January w’as the coolest 
month, with a temi)eraturo of 78 P F.; April and May w^ere the 
hottest, wdth 81*7 F., so that from this consideration alone the 
climate may be regarded as e<|uabh‘. The rainfall records 
for the same district, during 1908-8, show that the driest p^u ioils 
are near the beginning ancl end of the year; while the greatest 
rainfall is received in the months immediately following the 
middle of the year. For instance, the average i)recipitation for 
January, February and IMarch of that period was about 4.^ 
inches, 2J inches and i-iiieh ; in June it had increased to 9i 
inches, follow’ed by 14, 13, 12 and 9 inches during the next four 
months, re.speetively; in November and December it was 
and 8 inches, the numbers being given in all cases to the 
nearest easy fraction of an inch, Ueturning again to the 
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matter of temperature, the figures given above are for 
a station at La Carlota, one of tlio interior toAvns; the average 
of figures during 1008-8 for Ihieolotl, one of the coast towns, 
shows that the range is much the same, being from 79** R to 
83” F.; here tlie coolest months are January, February and 
August, while the hottest is May. 

It lias been indicated already that the sugar is mostly 
produced on the western side; the chief district occuiiies 
a plain having a width of 3 to 10 miles, all of which area is not 
suitable, however, fo" gi*owing sugar-cane on account of the 
presence of swamps, and rocky and barren «oils. On the oast 
coast, there is no great coastal plain, and the sugar is produced 
in scattered areas of land in the valleys of sjiiall streams. 
These facts relate to the principal sugar-producing districts of 
the island ; there' are others lying between these', along the 
west coast, eaiJi of which produces a (*omparatively small 
amount of sugar: they are regarded as being separate fiom the 
other districts, because tlie means of communication with them 
are so diflicidt as to cause their compaiative isolation. 

Authorities state that the history of Negros, as a sugar- 
producing country, commences with the year 1819, at which 
time the island came under the jurisdiction of the ndigious 
order of the Kecoletos, to whos(^ elTorts, ably assisted by the 
British V'^i(‘e-Consul, Nicholas fjoney, l.he rapid development of 
the industry during Ihe next forty y‘'ars is due. The extent of 
this increase is shoAvn by the fact that, wliile in 187)0, 170 tons 
of sugar was tlie total outimt, thirty years lat('r this was 
31,800 tons, whil(‘ in 1893 it was 101,580 tons : the (‘oi responding 
increase of the po[>ulation is givcni as 30,000, 200,000 and 
321,000. In the next two years 1893-5- the period of greatest 
prosperity was reach(‘d. Since this time, war and animal 
di-.eases have intei fered with the industry so seriously that the 
total production hasi emained almost stationary iluring the past 
few years, at an amount reaching about 00 per cent, of the 
maximum yield, in 1893. Its present posiliun is indicated by 
the statistics for 1908, which sliow that the total area of land 
cultivated in Negios Occidental and Negros Oriental was67j740 
acres, from which 05,591 tons of sugar was produced. A con¬ 
sideration of the figures shows that the average yield per aci’e 
throTighout the island is 0’97 ton.s. The author of the pa[)er 
has, however, seen fields .so sparely sown and giving cane of 
such poor (piality that the yield was not more; than a little 
over a quarter of a ton per acre: while on the other hand, 
there are instances in the richer distric.ts where large fiidds 
have given an average of as much as tons jier acre. The 
fact is that the average general yield is greatly reduced through 
the existence of a comparatively large number of small growers 
who do not possess the resources, or in many cases the ability, 
to give their plantations proper care. The author state.s 
from his personal observations that on a well managed planta¬ 
tion, a few of which exist in Negros, the yield per acre under 
normal conditions is rarely below 1*1 tons, and is frequently 
nearer 1*0 tons, giving an average, between the.se limits, of 
1 i tons. 

The only variety of cane which, it appears, is grown to 
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any large extent in Negros is called ‘ caiia morada or purple 
cane, and there is no evidence as to the time when this was 
introduced ; although it is possible that it was imported directly 
at or about the time when the Recoletos commenced to occupy 
the island. Tliis cane is very sensitive to changes in its 
surroundings, so that its composition varies much in different 
parts of the island ; it naturally tends to form a slender, rather 
small plant, comparatively low in fibre and giving a juice high 
in sucrose and purity. The only other kinds that exist are 
a few fields of so-called black cane, and some scattered specimens 
of a white or yellow variety. 

As regards the diseases of sugar-cane, the author failed 
to find any indications of diseased cane such as would bo 
apparent to one who had not undergone the training of a plant 
pathologist. The planters lecognize one insect enemy only, 
which they call ‘ bucan ’ or ‘ bugan this is a grub which is 
described as resembling the larva of the common cocoa-nut 
beetle, except that it is smaller. An appendix to the paper 
contains the results of an investigation which was undertaken 
by the Jiotanist and the Kntomologist of the Bureau of Science, 
Manila, to discover if diseases and pests of the sugar-cane exist 
in Negros. The preliminary researches have shown that 
Philippine sugar-cane is rather remarkably free from disease. 
As regards Negros, the existence of red rot (Colleiotrichum 
ialcatuni) had been reported, but careful search failed to 
reveal any signs of its presence. In addition, no indications 
were observed of the presence of root rot, caused by various 
fleshy fungi, rind disease, top rot, or any other fungus or 
bacterial disease of a serious nature; planters who w'ere 
(piestioned on the subject supported this view of the matter. 
Among insects were found the eane root beetle {Holotvichia 
vidaay Sharp), the eane tip borer (Scirpopfmya Intacta, Sn ?) 
and the white leaf louse (Oreyina lanigem^ Zehnt.). Of these, 
the first is the only one which does any serious damage : as 
many as fourteen adults three pupae and seven larvae have 
been taken from one hill in a field from which the cane had 
been harvested two months before. The remedies suggested 
are deep and repeated ploughing, with other vigorous cultural 
methods, together Avith the fallowing of the land for one or two 
years and the planting of other crops. It is mentioned that 
a sugar-cane pest known as the cane fnlgorid (Phenice niocHta, 
Westw.) has been observed in parts of the island of Luzon in 
the Philippines, and that its increase will make it of greater 
interest. It is a curious fact in regard to this insect that, 
although it has been reported as doing damage to certain palms 
in Assam and to the sycamore in Java, it does not appear to 
have been observed before to attack sugar-cane, 

In Negros, sugar estates are owned and managed almost 
exclusively by Spaniards, Spanish mestizos (half-breeds), or 
native Visayans; few are in the hands of persons of other 
nationalities. Spanish is the universal language on the estates^ 
English only being understood exceptionally. The labourerg 
are all Visayans. Tlie rate of wages for labour is about 6d. pe^. 
day, with rations furnished by the estate at a cost of about 4d . 
per day, per man. There is great difficulty in obtaining labour 
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for taking off the crop, beoau»-e each planter makes liis own 
sugar ,* «so that a large number of labourers is rtMpiired for a 
comparatively small [)orlion of the \i ar. The chi»*f dilVicultie^ 
arise in the ease of tlie i-mall planter, who cannot alTord to keep 
all the year round the m«m tliat he letpiire-, on his estate: for 
he has to obtain additi(nial men during tht' hai vest Uuoiigh the 
agency of contractors, to whom he otten advances about -Cl to 
£2 l(»s for each labouier recjniied. li iinf»>i tunately 
fre(piently the ca^e, liowever, that the eontracdors fad to fnltil 
tlieir })art of the bargain, and in addition It happims fairly often 
that, out of tw'enty or thirty men wlio ha'a* leportcd for work 
and re(*eiv(‘d a month’s wages in advance, om*-half has decamped 
witliiii a w’eek Tlie complaint is made that il is alimxst 
impos.siblc to compel legally .a man to woik, e\en tliongh he has 
l)eeni)\id in advama* and under a written eontrael. If an 
absconding labourer is c night, he admits tlie d<*bt and expresses 
a w illingnes'^ to return the money which he has received, as 
soon as an oppoilunit^ «u ise-. He e.iimot b(‘ imiii isoned for 
debt, how ever , so th.vt he leinaiiis at libeily to visit other 
estates, and raist* money on similar biNe prtdema's Tin' time 
during which this custom of advancing mom'v has beam follow¬ 
ed makes it (linieult togi\t‘ it up, and l he jilanter whoa(t(*mpts 
to do so lias much dinicolty in linding men to do tin' w’oik for 
liim. The pi’aeliec* of this foi m of dishonesty is iiuaeasing, and 
sonu‘ planters state (hat they l()s(» moia^ moiH'y owing to their 
being vietimizi'd in this way Ilian fiom ail otluM* eansi^s, during 
eac'b s(»is()n. 

Tile next jiortion ol the lepoit is de\(>((‘d to a d(*tail(‘d 
de-eription of tin' piiiicipil sugir*pi odu(‘ing disliiets of 
Negios, with sp(*ci;il ndertmee to (hiurari'a and production and 
the analysis of the soils and sugar-(*ain‘s in tln'in. Tin' pii'tieul- 
arized iiatme of tins infonnation piiwmits an account of it 
from being given lieie, a ml iid'ereiici' is mad(' to pagi*s 22 to 1)8 
of the aitieh*, if it is desii(‘d to obtain fiiitlier knowhaige 
concerning these tacts It will b(‘ w'ell, how ever, t o [nesent such 
general matters as ma> bt‘ (»f inteii'st, eoiiiau'ning t he soils of 
t]i(‘ island. 


Tni^j Sou ^ or la.nos. 

The following tabh givt*s the gcmual avt'rage of tin* 
physical analysis of soils and siiOsoils fiom tlui chief sugar- 
producing disti iets of rScgMJs: tlie iigurcs M‘fer to the })cr- 
centagcs of'iiai tick's of dilicicnt sizes : 
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As regards the chemical constitution of the soils, the 
following table contains a summary, in the form of percentages, 
which enables the average of tliem to be compared with those 
of other countries and places, such as Hawaii, Egypt, Louisiana, 
Java, Demerara, Queensland and Mauritius : — 
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The results are stated to show (hat from a general point 
of view the soils of Negros contain a moderate proportion 
of lime, together with ample amounts of potash, phosphoric 
aci<l and nitrogen for profitable sugar-growing. Tlie soil may 
be regarded as fine in texture, for all but a small percentage 
will pass through a 1 mm. sieve. The general conclusion 
is reached in the article that, although it is not notably 
rich in most constituents, ‘ the soil of Negros may right¬ 
fully be classed as among the better of the sugar lands of 
the world, and, given the proper care and cultivation, should 
be able to yield eventually as much sugar in proportion to the 
area of ground planted as any other country depending for its 
supply of water on its natural rainfall.* 

As far as the manurial treatment of the soil is concerned, 
no attention is given to this at present by most of the planters 
in Negros. It is true, nevertheless, that lessening yields in 
some of the districts where the soil is of only average fertility 
are causing some attempts to be made toward its improvement. 
These consist in fencing off the poorest land for a season, and 
using it as a pen for stock. There is beginning to be a recogni¬ 
tion, also, of the manurial value of scums and raegass ashes; 
although the latter have still a far greater application as a 
means for improving the state of the yard and the roads near 
the sugar house. Lime is employed to a very limited extent, 
and uncertainty exists as to its real use ; a planter in Negros 
has been known to have the idea that its application to the 


including soda. 
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soil will effect a saving in the amount to be used later in the 
sugar house - a circuuistance which tlirows an illuminating light 
on the ignorance which commonly exists in regard to the 
simplest facts of agricultural science. 

Consideration is given to the miueial content of the cane, 
and it is shown that, judging from analy-^es of mcgas^ ash, this 
is low -a result that miglit be pu*dictc<l from tin* low libie 
content. A short general leview of the matter, in re¬ 
lation to the manurial rct|unements of ih(‘cane h*ad-> to the 
following conclusion : ‘ that the question of the extent to w hich 
fertilizers may ])iofitably be emploj'ed on the soils of Negros, 
or of any other sugar-producing countiy, is hugely one of 
book-keeping, lather than of chemistry and can b(» determined 
for a given locality only by actual lieKl experiments in that 
locality, and by the profit and-loss accounts of the plantations 
on wdiich the-o experiments are made.' 1'he exttmt to which 
this conclusion is supported by experience iii the West Indies 
does not require any particular indication lieie. 

ThK 8tIUAU-(*ANKi OK NlXiItOS 

Particulars are given of the average' compositit)n of the 
l)uri)Ie oi‘ native cane in Negro'-, and IIkmi' are (juotc'd for 
comparison facts concerning sugai-cane from the' West Iiulies, 
J''^l?ypt, Java, llaw'aii and ].,ouisiana ; in the lirst cast*, that of 
Negros, the averages are conqiuted fiom observtitions madt* in 
four of the chit*f sugai-produ<*ing distriets of the island. 
Particulais regarding othm* varieties of cane grijw n in Negros 
are giv'en as well ; but they aie of little intmest in tin* present 
eonnexion. In tlu' following table, the fa<*ts relating to tlie 
eomp.ii ison of theav('rag(‘s foi* Nt»gios cane with those of otheis 
mentioned aie summarized : 
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As is pointed out, West Indian sugar-cane is comparable 
with that of Negros in regard to the sugar content and purity 
of the juice; but it is stated that it would not meet with much 
favour in that island, on account of its comparatively high 
fibre content. 

In a more general way, the conclusion is rtiaclied that the 
cane ordinarily grown in Negros yields a juice wliose richness 
and purity are as Jiigh as that of the cane of almost any other 
sugar-producing country : and there is the additional useful 
cpiality that it possesses, f)f having a low fibre content, lending 
readily to its employment for economical extraction in the 
mill. It is not forg(jtten, however, that tlie po-<session of such 
a cane should not prevent attempts from being made to 
introduce better varieties*, particularly in consideration of the 
fact tliat these sliow a power to adapt tliemselvcs to a new 
environnnmt, so that the following of such a policy may lead 
eventually to the ])ossession by Negros of several varieties 
showing a marked superir)i'ity to that which is fullilling its 
purpose so well at present. 

SuoAR-cANE Cri.TiVAriox IX Negros. 

The first step in th(‘ preparatif)n of the soil on the sugar 
estates, after th(‘ cane lias been reaped, is to burn the trash 
that is left, as soon as the weather will periniL of this. It is 
evident that the advantages of such a procedure are the easy 
removal of the trash, tlie cpiick jireparation of tlje land for 
ploughing, the destruction of injurious insects, and the freeing 
of the ])otash and jihosphoric acid in the trash in a reaclily 
available condition for the succeeding pdants. There is, however, 
the well recognized disadvantage* that Immus so impoitant in 
soils in tlie tropics is lost, togellu*!* with the nitrogen that it 
contains. 

After burning, that is usually between November and April, 
laiui from which a succeeding crop is to be obtained is given a 
])reUiiiinary ploiigliing, and this is done from twice to sixtinu's 
before jilanting. This jiloughing is commenced earlier in the 
case of lields that have remained fallow from tin* previous year, 
and may be undertaken as early as .Inly or AngU'-t, in order 
that the land shall bo ready for tlie next planting. 

The plouglts used aie an old-style native, nooden imple¬ 
ment, wliich is drawn by the carabao, or water buffalo. Fi*om 
the figures given concerning the labour needed, it would apiiear 
that four men, four ploughs, and eight buffalos are required for 
1 acre of land tier day, allowing of course for the nature of 
the soil and for weather conditions. Less labour is needed for 
the plonghings that come after this. After being ploughed, the 
ground is harrowed, and laid out in rows 2 ft. 0 inches to 5 feet 
apart, the earth in the rows being dragged to a height of about 
0 inches. 

For planting, only the white tops of the cane are emiiloyed ; 
they are removed either while the eano is still standing or after 
it has been cut. Each piece Im from 8 to 10 inches long; in 
dry weather, before they are planted, they are soaked in water 
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for one to three days before being set out. The preparation of 
these is mostly done by women aiul eliildreii, who are paid by 
eon tract for each 10,000 toi)-.. 

More detailed information eoneerning tli(» im^thods of 
planting shows that the rous aio usually made ith about .‘1 feet 
between them, and tl\o cuttings are tOaeial in tiunu abont‘10 
inehes apart in tlio rows, taking the di'^taiices fitim similar 
I)oints ; thus nearly 10,000 plants aie reipnicd per acre. The 
usual methoil of planting is to thrust the cane tops into the 
ground in a slanting diiec'tion, at tin-bottom of Ilu'furrows, 
and then to pack loose soil around them, so that a hmgth of an 
inch or two is left projeeting above tlu' sui face. The general 
rule is for the \\()ik to be j)erformed by men, (‘aeh aeeompanied 
by a boy who e.irries the plants; sometinu's, howi^ver, the work 
ot planting the eane, as well as of pn^p ii ing i(, is done by women 
and eliildren. Itisof.somo interest that, pirtieiilarly in dry 
years and toward tlieemi of the season, two tops aie sometimes 
planted in the ])lae(‘ of one, to eusiiio the possession of one 
plant in each hole, the distance between the rows and in'the 
rows btung eon espondingly increased, so that the number of 
plants per aer(» rai'cly exceeds 12,00'). A dnTeri'nt mi*thod is 
often employed on the east coast of Nc'gros, wlimi* droughts 
sometimes oeeiir, the eane being plained in a slanting hole 
abi)ut It) iiielu's deep, which his been made by a sharpened 
stick, frciineiitly pointed with iron. 

AFTioun rnnvATioN of the Sfoak-i am:. 

Th(‘ existence of varying conditions tlironglioiit the island 
naturally causes several methods of nfter-eiilli vat ion to be in 
V )giU‘. >\ proce(iuH‘ that may be taken to be fairly l•(‘prl‘senta- 
tive ot tli(‘ general system is as follows. When tin'eane lias 
bee'll in Mie ground for tour or live' wa'eks, and tin' plants have' 
reaeln'd a li(*ight of 1 toot to 10 inches, two furrows are* 
liloughed elo'^e to tiie ejiiie in each iow\ the* ^oil being tlirowni 
aw'ay from the'eane and uetw’e*en the* I’ow-'. .Nt'xt. by ni(*ans of 
the he)e a s[)ace* areimid each plant is cle.iied ot wa-e'ds and of tlie 
loo‘=«e se)il mo\ ed by the plough Wlie'n* tin* (•.am* i ])lMMte*el 
in sepiare^, the hoe i- neii u^ed. but a similar e'ib'ct is obtained 
by i)le)Ugdiing tw'o furrows l)etwe*e‘ii tin* rov/s in e*ither elire'e-tioii. 
If wa*e^ds s[)ting up, the operation is reiieated lifte*(*n eir twenty 
da2"s later. LTiitil the memth eif May eir June, or wdien the hist 
rains are re*eeiveel, nothing is done except .in occasional plough¬ 
ing or harreiw'ing. Whi*n the time* ariive"-, tlire'O furrow^s are 
matle betwa 3 en the row s, so that soil is thi’own up to tJie* roots 
of tlie eane ainl a slialleiw’ trench is made} be*twe*e}ii the leiws ,* 
the purpose of this proee-.s is theoppo^iti} of that of the foianer : 
it prevents waiter troiri slainling near tlie cane and causing 
damage. It sometimes liappcns that a coii'^idcrable* perieid of 
dry w'cathe'r comes afte*r the n.st rains, and it is then necessary 
to repeat the hr^t process. As soon as tliei I'aini^ sea'-oii actually 
sets in, generally in July, the eaiie's are again inoiilde*d pj); the.se* 
should be, by this time, about 0 f(*(*t high. In thi-i moulding 
up, four furrow’s instead of three are made b(‘t w'0(*n the rows ; 
the ^oil is p’icked to a gr(*ater height; and d(‘ep(3r 1 n'liclies are 
left betw^eer. the rows. A further process is sometimes adopted, 
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which consists in banking up the earth along the rows and at 
eacli end, with a spade, and* levelling irregularities in the soil 
between the cane, so that there may be no chance for water 
to collect around it; this jjrocess is considered, however, to be 
more ornamental than useful. In any case, all after-cultivation 
now ceases, and the cane is left to attain its final development 
without assistance. 

The processes that have just been described are undertaken 
in the case of plant cane only. Ratooning is common in 
Negros, the total number of crops without replanting being 
from two to eight. The number of times to ratoon is decided 
chiefly by financial con>idorations : but although the fact that 
with ratoons planting has not to be undertaken again results in 
the saving of tinio and expense*, theie are the disadvantages 
that the yield becomes smaller year by year. This is partly 
because of the shorter time that the cane is allowed to ripen, on 
account of tlie fact that tlio extensive rains make it necessary to 
cut the cane every year; and partly because the spread of the 
ratoons causes the rows to become irregular in the course of time, 
thus preventing pro])er tillage, with the conseiiuent stunting ot 
growth of th(‘ plants. In the cultivation of ratoons, after the 
fields liavii been burnt, the land is sui>jt"<‘tc(i to the process 
described first above. For four to six weeks afterward, the 
only cidtivation is sufli»‘ient ploughing or hoeing to keep down 
weeds; then the young canes are moulded up by means of the 
plough, and treated subsecpiently much in the same way as 
plant canes. 

As regards yields from the dilTerent crops, the data that 
the author has been able to gather sh.ow that, under the coiuli- 
tions of tlie ordinary method of sugar manufacture in .Negros, 
the following yields are most usually obtaimal in the more fertile 
districts: [)lant cane tons per acre, first latoons I S tons, 
second ratoons l’(j tons, third ratoons 11 tons, fourth latoons 
Id tons per acre. In cases where the yii ld of eanc is ^iich tis 
to give less than about ]-ton of sugar per acre, the plants aie 
considered to be hardly worth the enttiug. 

The period of growth of the eane varies much with the 
special conditions, the average time being (deven to twelve 
months, between the limits of nine and fourteen. The fact 
that each plantation manufactures its own sugar makes the 
time of cutting depend much on whethci* the cane is required or 
not at the mill. The cultivation of the crop year after year in 
the same fields, without change, tends naturally to shorten the 
time of growth.^and this is also lessened for the next crop when 
an exceptionally long rainy season delays grinding for a month 
or two ; there is the additional circumstance that late planted 
cane may be cut before its time, because of the occurrence of 
a prolonged dry period toward the end of the season. 

Cost of Cane Cultiv’^ation. 

In estimates which are based on the general conditions 
throughout Negros in circumstances of aveiage etliciency, the 
approximate cost of planting and cultivating 1 acre of land 
from burning to cutting, with no charge for work animals, 
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implements or supervision is given at £1 198. per acre, the cost 
of labour being taken at Kki. per <lay. This figure refers to 
plant cane only ; for ratoiai'^, making tlie same allowances and at 
the same price for labour, the estimate is given as £1 Os. Sd. 
per acre. Such land, cultivated in the way that has been 
described, may be exi»ected to give about tons of sugar per 
acre, counting plants and ratoons; and it is showJi that the 
average amount spent in wages and the maintenance of labourers 
in connexion with cultivation works out at 2.s’. per ton of 
sugar produced. 

C'UTTlNCi AND ThANSUOKT OK C^VNK. 

As has been indicated, the tops an* often rt'iuoved from the 
canes while they are standing ; this is wlu‘n tliey are recpiired 
immediately foi* planting. ^Vith refcrc'iice to the harvesting of 
tlie cane itself, enough of this is sometimes cut, during a tempo¬ 
rary stoppage of the mill, to give* sev^eral days' supply. TJiis pro¬ 
cedure is likely to cause serious losses, particularly where the 
delay is longer than was expected at first, and the author gives 
an instance wliei’e he saw cane of good appearance being 
crushed, whi<*h was yielding a sugar polai'i/.ing at witli 

17’1 glucose: while the juice from the mill gave ; Hrix 20‘S(), 
sucrose Ki lS, [)urity 77*0, glucose 2*70. The reason for these 
residts was understood when it was learn(*d that this (‘ano had 
been topi)ed ten days before*, ami had bt*en kei)t for five days 
after cutting, on a(*couut of an accident to the mill, 

The trailsi)ort of tin* cam* to the mill is »*fT(*i‘ted by various 
means, among which are light \)oi*tabl(* tramways, mostly of 
blnglish, (lermau, or Helgian mak(*; systems with s(*mi-p()rtabl(‘ 
ti*acks for the main lim*, witii branches into tin* fi(*lds ; light 
four-wheeled wagons holding about 2 tons of cam* and drawn 
by two animals ; and tlie primitive two-wlu‘el(*d buffalo cart. 
On one estate, a steam traction engine is som(*(iimis used. All 
loading and unloading of the cane, is done* by hand. The ears 
em[)loyed aie of iron, with wooden bottoms, holding about 
I ton of cane and b(‘ing drawn mostly g(‘m*rally by Ohinese 
bullo(*k.s, less freiiuently by the buffalo. 

Tin* average* cost, of cutting tin* cane is about ().s*. pel* ton 
of sugar produc(’<l. This naturally varii*^ with the c‘haraet(*rist 
ics of the cane, tin* labour c()nditions, and the rejmtation 
])o.-!sessed by tin* planti*r for reipiiring thorough work. 

THK MANUKACTUKK ok SlKiAH. 

The sugar mills in Negros ai*e driven by steam, by water¬ 
power, or by buffalos or oxen, 'idie first method is most gen¬ 
erally employed : the watei‘-pow(*r mills are almost all found (iii 
small estates in certain pai ts of the interior, where* small moun¬ 
tain streams exist whicli furiiish suniident power to grind fiom 
80 to 00 tons [ler day. The mills work(*d by animals are rapid¬ 
ly disaiijiearing. Dealing more particularly with the first kind, 
these are stated to be practically all of English or Sc<jtch origin, 
and are of the ordinary three-roller type dliven directly from 
a single cylinder engine under 40 to 80 Ih. pressure, with a nom¬ 
inal average horse-power of eight to ten. A consideration of 



218 


the matter is given wliicli shows that an average mill may be 
said to be oapable of dealing daily with 4A to 5^ tons of sugar, 
or about 50 to (H) tons of cane. The cane is fed to tlie mill by 
hand, from Iieni)s on the ground. In some t*as(‘s mechanical 
earriei’s are u^ed, but as considerable care is required in placing 
the cane oji these and in woi king then), tliey appear to save 
very liltlt* time, aiul their adoption does not lead to miieh 
reduction in the number of labourern required. 

The fuel consists mainly of niega'^s, and under gooil con¬ 
ditions of weather aiid working, the amount of this is general- 
Ij' suOicient for the supply of all that is recpiiriKl, together with 
the provision of a sui plus to be umkI when this is wanted. The 
megass from tlie mill is picked f»ver by two labourers who do 
nothing else, and any ])ieces that have not been pro}>erly cru'^li- 
ed a!o fed again into it. In relation to its use as fuel, as the 
fi*esli niegass contains about .5.5 ))er cent, of water, it has to be 
dried before it can be burned, and for this purpt)se it is carried 
in baskets or cradles of rattan, which are slung from bamboo 
pol(‘s, to the mill yard, where it is spiead out during the day, 
and raked over from time to time in oidcu* tomaki* itdry (piick- 
ly. Further treatment consists in laking it up at night, and 
then spreading it out again, the next morning, for a few houi s ; 
it is then diy enough to be used in the furnaces at once, or to 
be stored in the mega'-s sheds. Statonents aie made in 
conm^xion with the u^e of m(‘gass in the furnaces which serve 
as a i*emind(»r of the (*ondltions in part> of the Wt‘st Indies 
whei'(', in lainy weather, it has to be supplied fiom the sto)(‘- 
house, while that which is being produced cajinot b(‘ dii(‘(l 

In consideiing tin* eilicicmcy of tlu‘ milU us<mI in Xegros, 
the coiK'lusion is i(\ach<‘d that the best means of asceitaining 
los'^es at the mill (piickly and with accur.icy, w'her«‘ tluue is no 
chemical contiol, is by iletermining the factor ‘mill juice in 
megass per 100 libre ’ (see ir<,s*/ /ndnnj JinUctnu VoN. IX, ]). 85, 
X, p. 107, and the article which follow’s thi'*) As niight b(‘ 
exi)ccte(l, widely varying le^ults w’cre actually obtained in the 
investigation. It was found that, on an avei’age, 17S’.5 ])arts of 
mill juice are lost in tlu^ nn^gass for every 100 parts of iibre i!\ 
megass, wdiieh corresponds to an actual lo>t (»f the same amount 
of mill juice for every HIO parts of fibre iu the cane, Ijccause all 
the tibre iu tlie eaiic is finally removed as megas-:. It is ))oiiited 
out that this figure e()rres[)onds to w hat is given by I)f. Franeis 
Watts as the woiking of a fair single mill. I'.-'ing these le^nlts 
further, it is show n tliat the percentage exti‘aeti(m of juice on 
tlie cane W’onld bo ()0*t out of a pO'.sible 87 .‘I; so that the 
percentage of total juice lost in milling w’ould be ‘iO'.i. 

A leason is adduced for the fact tliat it is very doubtful if 
the w'ork in aetual ])ractiee is as good as tlii^^. namely the 
cireumstance that the cane fed to tin* mill i'^ almost certain 
to be mixed with tra-li and adhei’ing leaves, wiili the result 
tliat the wetting of lhi‘< aiiditional matei ial w ith juice, a\ Iiicli 
iiooossarily takes place, leads to a direct loss. Alaking an 
allowance for this in itter and cmibiniiig it wdth tlie tigurcs 
that have bj)!i obtain.) I alroi ly, th) e mcliisioa is roiclie I that 
tlio avorag) loss of sugar in the nugass, in Negros, is about 25 
p3r coat, of the whole of the sugar ia the caae. The proportion 
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uaturally depends on the kind of i*aue that is beiinj; used : when 
this is very soft and tender it may be as low as 20 per eent., 
and with A'ory fibrous cano as .‘12 per (*e!\t. Tht» average 

extraetion, on the weiirht of tlie eane, is about 0I T) i)er cent., 
between tlie linilts of HO and 70 per eenl.—a rt'sult which, as is 
pointed out, is ratliei* better tiian those obtaiiUMl in most 
eountries where sim:ar is x^rodueeil by primitive inelhoils, as in 
th(' West lndi('^. Tliis superiority i^^ not at ti'ibuted, how ever, 
to any greater* erii'*ieney of the mills in \(‘gri)s, but solely to 
the greater suitability, for miliiug, of flu* eaue in the latter 
plaee. 

Concrete sugar is the kind pvoduet‘d solely iu the island. 
The’plant for the manufaeture of this trom the juir'e is eomprbcd 
of five or six heniisi)h(M ieal iron vt's^els, in which art' eondiieted 
all th(' operations of clarifieation, t'vapoj’ation, and boiling to 
a eonercte. These vessels are from It) to SO inelu's in intei nal 
diameter, the measurements htnng taken from a short distanee 
below th(‘ top, wliert* the lim forms a lip. They are built 
into a brick or stone furnace, with the l ims ])rojeeting, in stieh 
a way that tht'y extend in a lim» from the pla *i‘ wlu'ri' the juice 
enters the boiling liotiso tt) that wlu're it ‘s boiled to a stl*ik(^ ; 
as is usually tin' ease, the largest pan comes tirst and the smaller 
ones are siicci'ssively I’aised slightly above tln^ l irgc'r. Two 
methods are (nnploy(*d for preventing tlui juice IVom bf'ing 
lo^t by boiling ov(‘r : one is to enelost^ tlu‘ series, at the top, 
by means of a biick or (‘(um'iil wall 1(> (.r 20 inches high, 
or to attach an additional thin iron rim to tin* tot) of (*ach i)an. 
The most customary arraug(»nient in tin* sug/ir-house is to have 
t w o s(‘ri(‘s t)f four i)ans. (*ae}i s(M'i(‘s being f(*d froni a. common 
largest t>an receixing the juice. As in the Indi(*s, the 

sinalh'st j)an, in \vhi(‘h the sugar is hoilc'd to a stiikc*, is m*arcst 
to the furnace tlooi*. Hacli sorit's may lx* ns(‘d all(‘rnat(*ly, and 
the heat tliat pass(‘s from the siigai’-boiling may bt* emt)loyed 
for raising the steam reqiiii'etl to work tin? niill. 

The juice, aft(‘r l)(*ing straincfl, into the fifth pan 

(reckoning the strike pan as tlie first), w'h(*re it attains 
a temiieratnn* of lOO^" or ISO l<\, and ])art of tin* impuritic's is 
removed by skimniing off iJie froth whicli r ises, the skimmings 
being thrown into '^cum tanks on either’ side. As it is in*(‘d(*d, 
jnieo is ladleil, by nn*ans of a kcirosein* tin lixed to the (*nd of a 
wa>od(*n pole, to the next smaller pans, wliich are kc'jrt so nciai’ly 
full tliat the scums rising in them will (low (rack into the fifth 
pail. 

As far as the inattei’ of liming is concerned, tin juice is 
usually about half neutralized iu tlie fourth pan, and the process 
is completed in No. 2, where active boiling fii’st tak(*s place; 
wdiere a filter press i^ used, hot .juice from tlie fourth j)‘in is 
allowH'd to settle and is tin m poured olT into No, 2; it is 
these settlings that are sometime^, further trt‘at(*d in tin; filter 
press to be de-cribed later. Liming is sornetinres commencerl 
in the liftli pin, and if there is any doubt if a siillicient 
amount is being added, tlie nrin in cliarge will sometimes even 
add a little at the time to the jni<jo as far as the second |)in, 
or very rarely, even in the strike pan. This work is always 
conducted by the chief sugar boiler, who has had many years* 
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experience of it, and in consequence sometimes commands wages 
at the rate of 2h, a day. The point of neutralization is decided 
by experience arising from long practice, and it is an interesting 
fact that, as the author states, litmus i)aper is still a decidecl 
curio!-ity in Negros : at the time of writing, not one sugar 
maker in the whole island was known who employed regularly 
either this or any other indicator for the purpose of ascertaining 
wlien the juice is neiitrah 

The tendency is to underlime rather than to overlinie the 
juice, because in this way the sugar obtained is brighter in 
colour, though less clean, than wdmn an excess of lime is used. 
In the process of clarification, the impurities in the juice boiling 
in the third pan rise to the surface and overflow into the fourtli 
and fifth, Avliciice they are removed by skimming and throwoi 
into the scum tank. Ularilication continue-; actually as far as 
the second i)aii, from which the juice overflow's continually 
into the tidrd, and is being constantly ladled back. Tlie lime 
employed is obtained from a neighbouring island, and is of 
exceedingly bad (piality on account of carelessness in slaking 
(sea-watei*, even, b<‘i»ig sometimes used for the purpose), 
and b(‘eanse it is stored and shii)ped either in bulk or in bags 
made from the leaf <»f a jilant called ‘ buri so that by the time 
it is us(»d in the sugar house it has bemi converted mostly into 
chalk, which is of vvvy little use for the purpose of clarification. 

In boiling tlie jui(‘e to a conciete, whim a strike has been 
remov(‘d from the last pan. this is filled again as quickly as 
possible w'itli juice from tlie second ; such juice lia^ bei'ome 
fairly clear by this time, and has leaiOied about 50 Hrix. At 
the saiiK' time, fresh fuel is jilaced in tin* fiirnac(*s, and as th(‘ 
jiu<*e evaporates, more* of this is a(Uh*d from tiu' sc'cond pan, 
into wdiich any KMiiaining impurities that rise to tin* snrfaci* 
are remov(‘d. When it is considered by tin* chief sugar boilei* 
that then* is sunicient juice in the pan. the w hole of thi^ is 
boiled dowMi as (piickly as pos-iblo until, on taking a sample 
with a stick, it is seen tliat a strike may be made. When this 
occurs, the fires art* draw’n, and the masseenite is poured into 
w'ooden trays and stirre<l w irh a spade during crystallization. 

The estimation of losses during tin* maiinfaeture of sugar 
in N<*gi*os is a matt(»i‘ of compaiativi* simplicity, be<*ause no 
molasses is produced, as the clarified juice is ahvays boiled to 
a eonerete. Such a condition wnmld make factory control in the 
island comparatively simple, except for the fact that the eanes 
are never w'eighed, nor is there any knowledge eoneerning the 
w^eight or volume of juice that is dealt with in the sugar house. 
The chief cause'^ of loss are : (I) the inclusion of su(*rose in the 
skimmings, settlings and the filter press mud : (2) inversion 
through long boiling at atmospheric pressure : (I5) caramelizatioii 
anil subsequent destruction of sucrose; (1) cai’eless liandling of 
the juice and niassecuite liuring the process, together with theft 
by the workmen. Details as to these losses show' that the per¬ 
centage of sucrose in the .scums, w’hieh are thrown away, is 
always very high; wdiile the straining of the juice free from 
floating impurities before it reaches the first pan cau.ses a certain 
loss of sucrose, because there is no arrangement by wliieh the 
juice may be pressed out of these. In addition, the skimmings 



221 


from the fifth pan contain about 23 per cent, of sucrose. 
A similar amount of siij^ar is present in the filter press mud; 
this is composed of settlings from the vessel in Avhich hot juice 
from pan No. 4 is poured, the procedure being to place the 
settlings into sacks on which old pieces of iron and car wheels 
are put, for the purpose of producing pressure—a primitive 
kind of filter press being thus constituted. 

As these skimmings and the filter press mud are thrown 
away, some idea may be gained of the loss tliat takes place in 
the manipulation connected with this part of the manufacture. 
It is mentioned that a few factories ii> Negros show better 
working than this; nevertheless the instances that are just 
given refer to conditions above the average, as tlie scums and 
settlings from many factories are allowed to run to waste 
directly. 

Two or three fairly modern stoam-hoated filter presses 
actually exist in the island ; but they are not regarded as being 
entirely satisfactory, mainly because the conditions of labour 
do not permit of their being worked in an intelligent manner. 

Thb Quality op Sugar Producku. 

The sugar sold in the Iloilo market is classified as 
follows:— 

Superior :— 

No. 1, ST"* to 80% or higher—average 88% 

No. 2, 85* to 87% 

No. 3, 80* to 85*. 

Wet:- 

Huraedo, 76* to 80*. 

Corriente, 70* to 76*. 

The difference in price has been generally 0 04.5f7. per lb., or 
8^#. 5rZ. per ton: but as nearly all the Superior sugar is now 
being bought for Now York, this relation of prices between 
the grades holds no longer. On the New York basis of 0*1 c. 
gold per ft), for eacli degree in ))oIarizatit)n, the difference 
between Nos. 1 and 2 would be 0*!()lf7. ptu’ lb., or 18.s. lOfi. per 
ton, and between Nos. 2 and 3, 0 \1M. per lb., or r£l 12.*?. lOrf. 
per ton. In large cpiantities, Superior is sold on an arbitrary 
basis, once supposed to represent the average proportions of 
the different kinds produced, namely No. I—one-eighth (12*5 per 
cent.), No. 2-one-quarter (25 per cent.), No. 3—five-eigths 
(62*5 per cent.), the price for assorted (polarization 81*) being 
between those of the last two. At the present time, the pro¬ 
portions are more nearly 26, 18 and 56 per cent., re.spectively, 
with polarization 81*4% The usual quotation for Humedo is 
about 0*18d. per ft)., or £l 13/? Id. per ton less than for No. 3, 
while there is no fixed relationship to the other grades, with 
respect to Corriente. These two low grade sugars are largely 
mixed together and sold as wet sugar, without any regard to 
the polarization; the better kinds of Ilumedo are, however, 
frequently disposed of by mixing them in small quantities with 
Superior No. 3. The production of such sugar is between 10 
and 20 per cent of the total. Taking all grades into considera- 
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tion, the average quality of the sugar made in Negros from 
year to year may be concluded to be about 85 per cent, of 
Superior No. 3, and 15 per cent, of Huraedo polarizing 75^, the 
average polarization of the whole being 82’0'. 

In relation to the composition of the mill juice and the 
quality of the sugar made by it, the following are the averages 
of results obtained for 30 mills in the island:— 



^ Brix 

19*71 

Mill juice 

Sucrose 

17*20 

1 Purity 

87*03 


[ Glucose 

1*20 

o ( Polarization 

Sugar made \ 

82-0 

8*9 

Glucose, per- | 

f In the juice 

7*1 

centage on sucrose ' 

t In tlie sugar 

11*4 


It is a curious circum^^tauco tliat in X<*trros, although many 
planters exercise tht3 grcaf**.HC cait* and i-ljoiight in regard to 
the held operations connected with the prtxlnet obtained, tliere 
is rarely any attention by them to the aecpii.Hitioiwd* knowledge 
in connexion with the niaiiufactiire of sugar, either for the 
pur()Osc8 of the daily proc(‘dure or with the object of devi-^ing 
and adopting improvements. Tlie tpiality of the^ugar produced 
depends, ceitainly, to some extent on tliat of the cane raided, 
but it is affected in a mneh larger and more iniporfant degree 
by tlie skill and faithfnlne.'»'< of a. native gar boiler. wl)o as 
has been stated, is rarely pai l at the lat** of more tlian two 
shillings per day. The extent to whi«‘h this neglect exi'^ts of 
the details and procedure of the manufacture of sugar is illust¬ 
rated by the statement that not one planter in twenty is 
capable of superintending the tempering and clariliealiou of 
the juice, and of determining the point at which a strike must 
be made, if the best quality of sugar is to be obtained. 


The Cost op Sugar Manupauturk. 

A detailed estimate is given of the approximate daily cost 
of o))erating a sugar works in Negros producing 4i tons of sugar 
per day of fourteen liour.'^, no account being taken of the cost 
of supervision, depreciation of the plant or interest on capital; 
this works out at £5 Sn., or £1 3«. 4d. per ton of sugar. 

The Transportation and Salk op Sugar. 

After the sugar has been roanufacturod and packed, the 
planter in Negros is faced with further difficulties and expense, 
fur he has to bring it to the sea coast or the nearest river, 
undertake the loading, and make arrangements for it to be 
received and sold at Iloilo. Where the plantations are situated 
near the sea or a navigable river, loading costs only about \\d. 
to per ton. Inland planters are reduced to the necessity of 
bringing the sugar down in quantities of a few tons at a 
time, in carts drawn by buffalos over roads that are often very 
bad; the exti^eme cost of this method of transport is as much 
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as 11«. per ton. On an average, the probable cost is 3 . 9 . 8A per 
ton. Carriage to Iloilo is effected in small, flat-bottomed 
schooners (called lorchas), which are specially built for the 
work, and possess a very light draft, with a capacity of 100 
tons or less. The cost of carriage varies according, to distance, 
being between 6s. 6d. and 11s., and averaging 7s. 4d. per ton. 
After it reaches Iloilo, the planters* agents become responsible 
for the sugar, and arrange for its discharging, weighing, 
classification, repacking, and sale or storage. An estimate is 
given of the cost of shipping the sugar to Iloilo and effecting 
the sales ; this amounts to about £1 per ton. 

Thr Relation Between the Weight oe Cane and the 
Weight of Sugar Produced. 

Details are given of work which was undertaken for the 
purpose of finding the weight of sugar that is usually obtained 
from a given weight of cane in Negros. F()r the purpose, 
ex|)eriments \Aete (*ai*rie(I out on two estates, using cane of the 
same kind but of a ddTeientag«* in each case. It w as ioiind that 
with a poor juice, much les*- su(*ro^e is lost in the skirnmings 
than when a richer one is being worked up; the rea^-ou is that 
the low’er density of the former allow's impurities to settle more 
quickly, and theie is natuially a •-mailer loss in the skirnmings. 
The lo-s by invnu'^ioii appeared to be tibout the same in both 
cases; but in making ^iigar fiom the pf)orer juice, the 
desrruction of sul ir by m\(u*^i(m, earameli/.ation and burning 
was very much grc»tci‘. TIh‘ total lo-ses in manufacture w’ere 
1 pec cent, more in the (vise of tin* poor cane than in that of the 
better kind. Tlu* apparimt amount of raw sugar from the 
poorer jiii(*e w'as somew hat le'-s than that fi'om the other, but 
not as much h'^s as might bo expi'cted, because the diminution 
in the actmil sugar content is largely made up for through the 
greater amount of impu!*ili(*s coutaim*d in the sugar. The 
inferior cane yielded 0 i)l tons of Corii**nt(* sugar per ton of cane; 
this gives lO til tons of earns per ton of sugar. 

Consideiing all th(‘ iv^'-ults that were obtained in the 
expel imenls, it i-^ '‘how n that the a\ erage losses of sucrose 
during the mHuufa(*ture of -ugar in Negi os, expres-ed as 
percentages of the total sucrose in the cane, are approximately 
as follows : — 

In the megass ... ... ... ... ... ... 25 0 

In the skirnmings (no filter press used) ... ... 5 0 

By inversion (including apparent losses). 2'5 

Burned and lost accidentally and through theft 10*0 
‘Shrinkage’ in transit to Iloilo, including tare ... 1*5 


Total .44*0 

This estimate gives a recoveiy of raw sugar of 56 per cent.; 
the yield in sucrose on cane is therefore 8*2 per cent., so that 
as the average sugar in the island contains 82 per cent, of 
sucrose, 1 ton of cane gives about 0*1 ton of raw sugar. There 
is little variation in this figure throughout the island, as the 
quality of the .sugar, rather than the quantity, is affected by 
the kind of cane that is ground. 
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Average Present Cost op Sugar Production. 


The estimates employed in working out the statistics men¬ 
tioned above are used in the production of figures for a table 
which presents the summary of the cost of producing sugar in 
Negros. This, when the figures are reduced to pounds sterling 
and ton units, gives the following particulars :— 



£ 

s. 

d. £ 8. d. 

Planting and cultivation of cane ... 

1 

2 

1 

Cane-cutting. 


5 

11 

Carting. 


5 

11 

Grinding and manufacture of sugar 

1 

3 

3 

Cost at the factory . 



2 17 2 

Shipping, and marketing at Iloilo 


19 

7 


Total cost per ton of sugar. 3 16 9 

Attention is drawn to the fact that, although the above 
figures represent the cost of production and marketing of the 
sugar, they do not by any means give a full idea of the extent 
of this in actual practice. It must be remembered that no 
account has been taken of the capital invested in land, 
animals, and equipment; nor of the outlay for special 
machinery, which altliough it is of a simple kind becomes very 
expensive by the time that it has been received at Iloilo, carried 
thence to Negros, and transported and set up on the estate. 
Among other similar considerations, too, are the necessity for the 
possession of sufficient capital to pay advances to labourers, and 
the salaries and expenses of the manager and his assistants, as 
well as to continue the work on the estate until the sugar has 
been sold. Definite figures in relation to these and similar 
matters are not forthcoming, on account of the unwillingness of 
those who are responsible for the working of the estates to 
supply definite information concerning them. The author of 
the report has, however, made an attempt to give such details 
on an estate which may bo taken as representing average 
conditions, where the working is not unduly hampered by the 
want of capital or credit. The figures refer to a purely 
imaginary plantation, and are given below, converted into 
units employed in the West Indies; they refer, firstly, to an 
estate of 375 acres—the area taken in the original article, and 
are recalculated for one of 400 acres for the purpose of ease in 
making comparisons. It is to be understood that one-third of 
the estate is supposed to be in plant canes, one-third in ratoons, 
and the remainder uncultivated, and the annual production is 
assumed to be about 340 tons of raw sugar, having an average 
polarization of 82* 


Area, 375 acres. Area, 400 acres. 


£ s. d. 


£ s. d. 


1,562 10 0 1,666 13 0 

3,859 7 0 4,116 13 0 


Land 

Equipment 



Wi 


'Maintemnce and running expenses:— 


Interest on land, at 
10 per cent. 

Interest and deprecia- 
tion on equipment 
(10 per cent, each) 

Taxes (0*5 per cent, of 
land and equipment) 

Salary of manager* 

Salary of one European 
foreman 

Wages of two native 
foremen 

Household expenses of 
manager and fore¬ 
man . 

Total annual fixed 
expenses 


150 

5 

0 

166 

13 

0 

771 

18 

0 

823 

0 

0 

27 

2 

0 

28 

18 

0 

125 

0 

0 

133 

6 

0 

62 

10 

0 

66 

13 

0 

50 

0 

0 

53 

0 

0 

100 

0 

0 

100 

13 

0 

1,292 

15 

0 

1,378 

15 

0 


PossiBiLiTiBS OP Improvement in the Sugar Industry. 

The chief among the means suggested for improvraent in 
cultivation are the raising of seedling canes at a properly 
equipped experiment station ; the use of modern ploughs, with 
steam ploughing engines for the larger planters; irrigation 
during part of the year in some districts ; subsoil drainage in 
heavy clay lands ; and the possible use of artificial manures. 
In relation to the last, as has been indicated before, the question 
as to the advisability of the use of such manures in given cases 
can only be decided satisfactorily by definite experimentation 
under the conditions relating to those instances. The jiroblem 
of the introduction of better means of manufacture is dealt 
with more elaborately tlian those just mentioned, and space 
is given to making approximate calculations as to what 
would be the gain or loss to the planter if the value of half of 
his canes, manufactured into 90° sugar, was given to him instead 
of, firstly, his being in receipt of the value of the whole of it 
as 82° concrete—the inesent condition, or secondly, if the case 
of an estate is supposed where nothing but Superior No. 1 is 
made. For the purpose, a fixed ])rice is assumed for the two 
grades of sugar, and the figures are employed that have been 
deduced already during past considerations. In all cases, the 
estate is supposed to be, as before, one capable of producing 
about 340 tons of concrete sugar per annum. The results are 
summarized in the following table:— 


*The manager usually receives a nominal salary, together with living 
expenses and an annual fxjnus of a certain percentage of the season’s profits. 
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System. 

Profit, j 

Increased profit with modem 
system. 





Annual. 

Per ton 

Per ton 





sugar. 

cane. 


£ 

8 . 

d.| 

£ s. d. 

£ s. d. 

£ s. d. 

Present . 

1,781 

5 

0 

222 14 0 

0 13 2 

0 1 8 

Central factory ... 

2,003 

19 

0 




Making Superior 







No. 1 only 

2,083 

6 

0 

165 7 0 

0 9 2 

0 1 0 

Central factory ... 

2,248 

13 

0 





It is thus seen that, even in the case where the circum¬ 
stances are considered of an estate which turns out nothing but 
the best grade of concrete sugar, a profit would result from the 
adoption of the central factory sj'stem. In actual practice, 
such an estate does not exist in Negros ; the extent of the 
dependence of the quality of the sugar on that of the cane, 
under present conditions, brings it about that there is hardly a 
plantation in Negros but which produces a cer tain amount of 
low grade sugar for which there is practically no pi»ofitable 
return. It does not require much consider ation of t]i<‘ nratter 
to reach the conclusion tliat the conditions nr*e much sufun ior 
to this, in a modern centi*al sugar factory, where sugar of 
uniform good quality is manufactured from superior and 
inferior cane alike. 

In order to afford a plain illustration of the difference in 
these conditions, the case is taken of an estate similar to those 
forming the subject of the tables just given, on which it is 
supposed that the whole of the sugar is, for some reason or 
other, produced as lowest Corriente (see p. 221). As a matter 
of fact, such an estate would cease to be worked, but the 
circumstance that nearly all the estates have to mamifacture, 
every season, a certain proportion of tliis sugar makes the eondi- 
tions apply to them to the extent of that proportion, so that tlie 
illustration has its practical value. Dealing with the first case 
in the same way as in the foregoing table, the converted figures 
give the following results:— 


System. 

Profit. 

Increased profit with modern 
system. 



Annual. 

Per ton 

Per ton 




sugar. 

cane. 


£ s. d. 

£ s. d. 

£ 8. d. 

£ s. d. 

Making lowest 



i 


grade Corriente 

- 93 15 0 






1,402 10 0 

3 17 81 0 7 1 

Central factory ... 

1,308 15 0 


1 

1 
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A summary of the situation shows that from every ton of 
poor cane from which ('orriente sugar is made at a loss of 6(f. 
per ton of cane, or 5s. 0d. per ton of sugar, it is possible to 
obtain by the centi*al factory system a profit, instead, of 7s. Id. 
per ton of cane, or £3. 17s. 3d. per ton of sugar. 

Advantages of the Adoption of the Central 
Factory System. 

As is stated, the figures that have just been given show 
that the ordinary planter in Negros should obtain much more 
profit from his cane if he were able to sell it on the estate for 
half its value in 1)0" sugar instead of dealing with it himself, as 
under the present conditions; this dilfereiice in gain is much 
more marked with poor cane than witli the richer kinds. In 
making the calculations, an extra charge against growing the 
cane has been properly allowed, by taking the cost of this as the 
difference between the total cost of the procluction of sugar 
under present conditions, and the expen‘'es of its manufacture 
and sale. This additional charge is justified, at })resent, 
becau-e the small works that deal with the cane already exist 
and lepresent invested capital ; the allowance for it, however, 
becomes less year by year, because of the absence of the noces- 
sit3’ f()r the upkeep of the works. The greatest benefit of the 
central factory system to the planter is considered, however, to 
arise from the fact that, if it uas adopted, lie would not be 
concerned any longer with the manufacture of sugar, and 
would have a large amount of time free for work in con¬ 
nexion with the acquisition and development of improved 
methods of cultivation. In the words of the writer, ‘This 
factor IS so important that it alone would wai*rant a change to 
modern methods ; and, even if the profit from a given weight 
of cane were somewhat less, the greater amount of land which 
could be put under intelligent cidtivation would more than pay 
for the change. ’ Lastly, a simplification of the labour difliculty 
would take place; a smaller number of labourers would be 
required, yet at the same time a larger number would be 
available for field work. 

The Future on Negros. 

Attention is given to the future possibilities of Negros as a 
sugar-producing country, though this is done tentatively because 
of the uncertainty of the realization of predictions of the kind. 
It seems that, under the present system of production, even 
if better conditions are experienced in regard to prices 
and the availability of capital, the total yield is notdikely 
to be increased to more that about 220,000 tons of sugar, and 
the making of this quantity presupposes that the present area 
of cultivation should be doubled, and the yield of sugar 
increased by 50 per cent., or to about ly tons per acre. 
It is not suggested that the adoption of more modern 
methods of sugar-making would of itself enable a largely 
increased amount of sugar to be obtained from the cane ; 
consideration of the results that have been given prevents 
this supposition from being made; but the fact is evident 
that the adoption of such methods would have a greatly 
stimulating effect on the industry in general, especially if 
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a successfully operated central factory was available in the 
island for serving as an object-lesson to planters. A matter of 
additional importance in the same relation is that the freedom, 
already mentioned, of the planter to attend to the problems of 
cultivation would have an effect in raising the yield of cane, 
and therefore of sugar, and it is not forgotten that large areas of 
uncultivated land still exist in Negros for exploitation. The 
opinion is given that the possible yield of sugar from the island, 
under the best conditions, is nearly seven times as large as that 
existing at present. The best summary of the situation is afford¬ 
ed by stating that, while the annual sugar production in Negros 
during the next fifteen years under the old system may be 
estimated to be about 220,000, tons, or more than the present 
entire outturn of the Philippine Islands, the adoption of modern 
methods of manufacture and improved modes of cultivation 
would increase the output to more than twice as much. Such 
considerations as these, together with the increasing tendency 
throughout the world toward the adoption of the best and 
most economical methods of growing and making sugar, should 
cause it to be evident that the island of Negros is likely in the 
near future to take a very important place in relation to the 
production of sugar for export, in the East. 


OBSERVATIONS ON MILL CONTROL EXPERI¬ 
MENTS IN NEQROS. 


BY FRAXCIS WATTS, (5.M.G., D,Sc., P.I.C., P.C.S., 

Imperial Commissioner of Agriculture for the West Indies. 

In the interesting report on the Sugar Industry in the 
island of Negros which is summarized in the preceding article, 
Mr. Herbert S. Walker, in making enquiry into the efficiency of 
the mills employed in that island, has come to the following 
conclusion : ‘the only really practicable means of determining 
mill losses accurately and at the same time with reasonable 
rapidity, in the case of small factories having poor transporta¬ 
tion facilities and no chemical control, was found to be the 
factor “ mill juice in bagasse per 100 fibre ”, as originally 
proposed by J. Lely and quoted by Watts ’—a method of 
examination which afforded useful results, confirming in 
a large measure those obtained in relation to single mills in 
the West Indies.*^ 

As the average of a series of tests of eighteen mills driven 
by steam engines ranging in horse power from 6 to 10, he 
found the juice per 100 of fibre In the megass to be 178’5— 
a figure practically identical with that which I have adopted 
as indicative of the work of ‘ fair ’ single mills, namely 180. 

Before employing this method, Mr. Walker submitted it to 
critical examination, and in so doing obtained some interesting 
results. Working with a hand mill, with semi-fixed rollers, 
allowing only a slight * give * by means of rubber washers to 

* See ITesi Indian BulUHn^ Vols. IX, p. 85; X, p. 107. 
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the bolts which held them in place, he found that the amount 
of juice per 100 of fibre in the megass was largely dependent 
on the amount of fibre in the cane; the amount of the juice 
steadily decreased as the fibre increased, the same mill giving 
megass with 222 parts of juice per 100 of fibre from cane 
containing 8 ()5 per cent, of fibre, and with 105 parts of juice 
per 100 of fibre, from cane containing 15-4S per cent, of fibre. 
In this connexion, the writer states, on p. 90 : ‘ Tlia dilTerences 
obtained in actual practice among 3-roiler mills are by no 
means so great, but there is, as will be shown later, a decided 
variation in the efficiency, calculated according to this factor, 
of the same mill when working canes of different fibre content, 
so that the quotient “ mill juice per 100 fibre in bagasse ” can¬ 
not be accepted without (piestion as an absolute standard of 
efficiency of mill work, regardless of the kind of c ine ground. 
Given about the same composition of cane, it is of some value 
in determining the comparative efficiency of mills in the same 
neighbourhood, and, in conjunction with complete analyses of 
the canes ground, affords a ready method for ascertaining the 
per cent, of total sugar lost in bagasse by muscovado mills .* 

The inference is drawn that the differences observed in the 
mills of the factories is probably due to the following fact: 
‘ The distance between rollers being a fixed one, the actual 
pressure exerted upon the cane as it passes through the mill is 
determined largely by the hardness of the cane itself and the 
consequent resistance which it offers to being squeezed out in 
a tJiin layer and made to pass through a definite-sized opening. 
Taking an extreme case as an example, a young cane sprout 
might flatten out readily and pass betwemi the rollers without 
having much pressure exerted upon it, while a stick of hard 
wood of the same size would bo subjected to such a severe 
pressure that it might even break the mill. In a small experi¬ 
mental mill with semi-fixed rollers allowed only a slight 
“ give ” by means of rubber washers to the bolts which hold 
them in place, this varying behaviour of different kinds of 
canes appeared to an exaggerated extent. As a matter of 
record, while analyzing canes from different parts of Negros, 
I determined in each case the factor ‘‘ mill juice per 100 fibre” 
in the bagasse, in addition to tin* regular analysis, although 
theoretically, if this factor is a standard of efficiency for mill 
work, it should, in the ca«c of the hand mill kept at the same 
tension, be approximately the same for all kinds of cane. In 
reality it showed the most extreme variations, always in the 
same direction ; the harder, or more fibrous canes tending to 
yield a bagasse containing a lower percentage of juice than the 
softer ones, although sinc^* the bagasse produced was greater 
in quantity for the hard canes, the total amount of juice 
extracted was somewhat less.’ 

This explanation will apply to the work of the hand mill, 
for the increased fibre in the cane would lead to greater bulk 
of megass and consequently to larger pressure, notwithstanding 
the small ‘ give * permitted by the lubber washers. 

It may be noted that, in actual practice where single mill 
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are employed, it is the custom to alter the setting of the mills 
to meet the reciuireraents of the canes which are being crushed. 
Thus, when plant canes containing little fibre are being 
crushed, a different setting is employed from that used when 
ratoon canes of high fibre content are operated upon. What 
appears to be clear from these observations is that, while the 
factor juice per 100 fibre in megass may be used to determine 
with reasonable speed and accuracy the losses incurred by a 
single mill at any given time, yet the efficiency of the mill will 
vary according to the amount of fibre in the cane crushed—a 
variation which may, to a certain extent, be limited by altering 
the setting of the mill. The foregoing discussion has reference 
only to those cases where single crushing is employed. When 
the instances are considered where multiple crushing with 
maceration is the practice, the factor becomes a means of 
accurately ascertaining the efficiency of the mill for the purpose 
its adjustment, including in this term both the setting of the 
rollers and the application of maceration water, which should 
be carried out in such a manner as to maintain a given 
standard of efiiciency—a standard which may be ascertained and 
fixed after a brief experience. This standard is readily 
maintained by having regard to the factor juice per 100 fibre 
in rnegass—a factor which enables the cliemist to supply the 
works manager with infoi'ination of a more precise kind, and in 
a foi'in more easily appri'ciated and acted upon, than any other 
with which I am acquainted. In most sugar factories having 
adeipiate chemical (control, the data exist already for the 
calculation of this factor. It would afford interesting and 
perhaps valuable lessons if the managers of factories were to 
calculate the factor for their mills for two or three seasons, 
and compare the information gained in this way with that 
already in their i)ossessioii. 

The irregularities observed in the case of single mills 
largely disappear when multiple crushing is resorted to, so that 
the factor referred to gives results most useful for purposes of 
comparison. It is, however, evident that when single mills are 
under consideration, it will not be sufficient to determine the 
factor for a given mill and to expect that factor to apply in that 
legavd to the fibre content of the cane crushed. The experi¬ 
ments here referred t(> show that, for a given setting, the 
etticieiicy of a single mill tends to increase as the fibre in the 
cane inerease.s. 

A word of caution may not be out of place. Owing to the 
rapidity with which sucrose undergoes change, particularly in 
wet megass, there is a danger that the amount of juice per 100 
fibre may be returned too low, unless great care is taken in 
dealing with the samples of megass; so that the efficiency of 
the mill may be taken to be higher than it really is. Further¬ 
more, it is not possible to determine the factor with absolute 
accuracy, so that small differences in it, as for example that 
between 178 and 180, are not to be regarded as significant. 


1.57 to 2.S0 iMuerl A^hdI .5. 



THE IMPERIAL DEPARTMENT OF 
AGRICULTURE 

FOR THE WEST INDIES. 


The leeeiit aiiiiouiiceineiit, by the SecTetary of 8tate for the 
Colonie.% that it has been deoidecl in principle to maintain the 
Central hlstablisliment of the Imperial Department of Agric*iilture 
for the West Indies, from Imperial Funds, for a furthei* period of 
ten years, from April 1,1911, marks a time when a eonvenient 
opportunity may appropriately be taken to review broadly the 
work of the Department in the past, and to indicate some of the 
problems of the future. 

It is with this object that the present number of the Went 
Indian Bulletin is issued. This deals solely with matters i*(‘lating 
to the past and future work of the Imperial Department of 
Agriculture, in accoj'dance with the plan just mentioned. The 
method to be adopted, in presenting the sul)je(*ts with which it is 
intended to deal, will be to commence with general ac(*ounts of the 
activities of the Department, to follow this by a desci’iption of tlie 
chief matters that have been giv(*n attention as subjects of 
departmental administration, and then to proceed to a more 
intimate consideration of the lines of work lhat have been 
pursued in the Botanic and Experiment Stations administered 
ny the Department, as well as in the labours and investigations 
of those wlio have been attaclu^d to the Scientific Staff* at the 
Head Office. A lai-gc number of important subjects wdll 
necessarily receive attention in pursuing this scheme ; and one of 
the most important of these deals with the agricultuj*al and 
educational progress in the several colonies, in its direct 
relationship with the efforts of the Department. 

In following the plan of treating, Hi^stly in a general manner, 
and then in a more particularized Wt y, the mattei’s that are to be 
considered, it is a fortunate circumstance that the pamu* entitled 
‘The Imperial Department of Agriculture in the West Indies’, 
read by Sir Daniel Morris, K.C.M.O., late Commissioner of Agri¬ 
culture for the W^jst Indies, at a meeting of the Royal Colonial 
Institute on January 10, 1911, is available for use. I'liis was 
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])ul)Iisliccl ill Unitrd Empire, the Royal Colonial Institute Journal, 
ioi* Fehruary 1911, and has been issued as No. 75 of Colonial 
UefiorlH—Mibvel la neons. It is reproduced here, from United 
Empire, by permission, as the first of the articles which follow, in 
vi('w of its nature as a concise summary; and is succeeded by 
a short artich*, also reprodiujed by permission, which ajipeared in 
Nat are foi* Kcbruary 9, 1911, from the pen of Sir W. T. 
Thiselton-Dyer. Tlie particular value of the latter article is that 
i(. ])res(Miis a broad view of the pin pose and work of the Inijierial 
Department of Agriculture, and of or|^ani/ations, such as the 
Koyal Botanic Cardens, Kew, having a similar object—a view 
laken by one who, while bein^ outside of the Department itself, 
is (jualified to speak with much authority, because of his lar^o 
and vai’ied experience of functions of the very kind that it is the 
work of that Department to dischar^jje. 

The subject-matter of the articles that follow is of a more 
detailed and particularized nature, as has been indicated. It is 
neeessarily much in the nature of a set of summaries forming 
a record in conm*xion with the special interests of eardi subject. 
"I'he peculiar usefulness of these summaries is that they afilbrd 
means of giving thos(‘ who are connect(*d with the work, either 
intiVi?’^^b‘l^'’ or thiuii^h ^enei-ul interests, a clear comprehension of 
what isl*^*^**^^ done; and th(*re is reason and the need for this, in 
\ iew of the W'oue of Ihejnatters convwweihii’»vtho ,n7;vJv 

in consideration of tlu‘ number of organizations that are allected 
by this lahoui*. TIk* p(u usal <d* the pap<‘rs thal ai-e pi'csenled in 
(his way will <‘nabl(‘ thns(‘ who ha\e no innn(‘diate connexion 
with the administrative side of the work to a])])r(‘eiat(‘ correctly 
the scope and purpost* of the departmental etlbrts that have l)e(‘n 
made. 


THE IMPERIAL DEPARTMENT OP AORICUL- 
TURE IN THE WEST INDIES.* 

HY SlU DANIKl. MORHIS, K.C.M.G., D.C.L., D.Si., K.L.S., a. 

In r«‘cen* years the j)roductions of tropi(‘al countries ha\e 
heiMi in increa.sin^ demand to supply tin* raw material for tin* 
manufacturing industries on which the prospenty of this countI'y 
depends. 

In tin* cast* i>f large commoditit‘s like tea, caeao, and rub]u*r, 
thest* can only be obtained from the tropics. It is admitted that 
the British are in j)osses.sion of some of tfie richest portions of the 
tro})ics, and it is tlierefore a matter of Imperial int(*rest that wt* 
devote time and attention to their development, and appreciate at 
their true value efforts to make the best of them. 

Speaking roughly, there are about thi‘ee million scjuare miles 
(1,929 million acres) of British territory lying within tne tropics; 
the total population is about 209 million.s, while the total value of 
the t‘xports is estimated at not less tlian 229 million .sterling. 
Our res})onsibilities in regard to so vast an area can hardly Ik* 

* Rfud at a nuetiiig ot the Royal ('oloiiial Institute on Juiniaiy 19, 1911, 
and U'printt'd fiom Vnilrd Empire (flournnlof the Royal (’oloniul Institute), for 
Fehruary 1911, by iKjnrission. 
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i-ealized; but if oiU‘ eonnueivial su[)reinjicv depends upon the 
control of the tropics we cannot sliirk our duty, either in the 
interest of our possessions or in our own interest. 

In mv remarks this evening 1 do not propose (o embark on 
the consiaeration of so lar^e and important a subject. T shall 
confine myself more particularly to the <*iri umstances of the West 
Indian Colonies—that is, to the tro))ical jM)ssessions of the Crown, 
consisting of the groups of islands generally known as the Bntish 
West Indies, Bahamas, and Bermuda, together with the two 
considerable Colonies on the mainland, \iz. British Honduras and 
British (ruiana. Both geographically, as being in the Western 
tropics, as well as by their entire dependence on agriculture, these 
}K)S8e88iona form a natural group, having a common interest in tin* 
development of products of the soil. As no Pa})er has rc*cently 
been preaenle<l to this Institute reviewing tin* (‘onditions of the 
West Indian C\)lonies as a whole, I may be p(*rniitted to quott* 
a few figures. The West Indies, in the larger sense suggestt*d abovi*, 
cover an area of 109,8.‘ld scpiare miles, oi- a lift It* l**ss than tin* 
British Isles. The popidation is estimated at Tln*valin* 

t>f the total trade is about £22,0(Mh()lMt Of their inqiorts tln*y 
take alM3ut lb per cent, from theCnitcfl Ivingdom ; so that, in spite 
of their nearness to tin* United Htatt*s, thesi* colonies continin* to 
take* a largti share of their manufactured and other goods from tin* 
Home Country. An increase in the total trade from 15,til7,Hit) 
in 1908 to JB2i,429,3t)l in 19t)9 is also encvairaging. 

Not long ago SirCbarles l.<ucas, who is so intimatt‘ly {Mapiaint- 
(*d with colonial matters, happily remarked that, wbil<* the 
eighteenth (‘entury saw tin* greatness of tin* West Indies, the 
nim*teentli their distress, the twentieth c(*ntury, In* hop(*<i, would 
it ness their regeneration. The lattt*!* in part is becoming t rue, 
foi* Lord Crewe, tin* late Secr(»tary of State, was in a position to 
announct*, in February last, ‘that no West Indian Colony was now 
in receipt of grants-in-ai<l.’ 

In addition, tin* Colonies bav<*compaiativ(*ly substantial sums 
in reserve, and can meet any ordinaiy enn‘rgency without appeal¬ 
ing for assistance. The <'ir<*umHtauces that ha\ ecombined tf) bi*ing 
about the new pi*os|K*rity in the West Indies may be brietly stated 
as follows: (1) Tin* I’evival of confidence in the sugar industry as 
the result of the abolition of bounties and imjiroved trade relations 
with Canada ; (2) the increase in the production of cacao in Trini 
dad, (Grenada, and Jamaica ; (»‘l) the de\<‘lopnient of the American 
fruit trade in Jamaica ; (1) tin* intnKliiction of S(*a Island cott<ui 
into St. Vincent, Barbados, and tin* Leeward Islands; (o) the 
extension of the cultivation of limes in Dominica and rice in British 
Guiana. 

As the oblest of our tropical |>ossessions they have a singularly 
interesting history, and as they still nossess extensive areas of 
cultivable land awaiting development, they areas tapablc as they 
ever were t«» rcs|>onfi to the intelligent applic'ation of capital and 
energy, and rt*gain in great measure their fornici’ prosperity. 
There are also the poHsi hi lit ies that may r<*sult from t In* opening 
of the Panama Canal. This may ultimately pnKluct* great changes 
in the commercial relations of tiie West Indies with other parts <»f 
the world. The islands will then lie astride of a workl’s trade-route 
and form a half-way house lietween Europe and Eastern Asia, also 
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between Europe and Australasia, and should offer favourable 
opportunities for establishing coaling stations and docks, and more 
British and other capital should flow out to them. 

1 now come to the subject of my Paper—the work of the 
Imperial Department of Agrieiiltiire in the West Indies. This 
Department was created on the recommendation of a Royal Com¬ 
mission consisting of Sir Henry Norman (Chairman), Sir Edward 
Giey, andSir David Barbour. In 1897. when the Commission 
visited the West Indies, many of the colonies were in a depressed 
condition, and a source of anxiety to the Imperial Government 
and to those directly interested in them. The Commission was 
charged, in the fli-st plact*, to inquire into the condition and 
prospects of the sugar-giowing (colonies and ‘ suggest such measures 
as would appear best calculated to restore and maintain the 
prosperity of those colonies and their inhabitants.’ A further 
subject of inquiry was : ‘ Whether, in the event of the production 
of sugar being discontinued or considerably diminished, what other 
industries could replace it, and be carried on profitably, and supply 
employment for the labouring po])ulation.’ 

In their Report, which appeared in the autumn of 1897, the 
Commissioners stated that in most of the West Indies the products 
of the sugar-cane constituted by far the larger proportion of the 
total exports of native produce, and that in the event of a failure 
of the sugar industry the welfare of eacli colony would then 
depend on the extent to whicli it might be })()ssible to establish 
other industries. 

The Commissioners recorded as their opinion that the depres¬ 
sion in the sugar industry was due ‘to the competition of other 
sugar-producing countries, and in special degree to the (‘ompetition 
of beet-sugar produced und(u* a system of bounties.’ They 
submitted that ‘the best immediate remedy ... would be the 
abandonment of the bounty system.' In tlie meanwhile they 
recommended certain special remedie.s, such as improved steam 
communication \Nith outside markets and between the difl'creiit 
islands, and the organization of a scaentitic department to assist 
the sugar industry and encourage, where conditions were favour¬ 
able, minor agricultural induHli*i(‘s. together with a general 
improvement in the system of cultivation of the principal crops. 

Most of the recommen<lations were sooner t>i* latei* adopted by 
the Imperial Government, including the creation of an Imperial 
Department of Agriculture. For the latter, on the motion of 
Mr. Chamberlain, funds were voted by Parliament on August 2, 
1898. The average amount that has been expended up to 1908 
has been at the rate of £l7,4t)0 per annum. Of this amount 
some £5,0^9 represented the cost of the head oflice ; the remainder 
was applied in grants-in-aid of botanical and experiment stations, 
agricultural schools, and other educational services in the 
individual colonies. Up to March 1906 grants were allotted to 
Jamaica to provide the services of an agricultural lecturer, to 
British Guiana to assist in improving the sugar industry by means 
of reHaaixli and experiments, and to Trinidad in providing for 
the establishment and maintenance of a botanic and experiment 
station at Tobago. The Imf^erial (.Commissioner of Agriculture 
established his headquarters and that of the central stait' and the 
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laboratories and library of the department at Barbados, as the 
more central point from which to visit the other colonies. He 
was charged with the duty of administrating the agricailtural 
grants in the colonies of (Trenada, Ht. VinctMit, St. Lucia, the 
Leeward Islands, and Barbados, and was consulting otheer in 
agricultural mattei*s to the (lovernors of Jamaica, British (Tuiana, 
and Trinidad. On the invitatii»n of the (lovernors official visits 
were paid to the latter colonies. Six such \isits w'«u*e made 
at Jamaica from 181H1 to 11)07, three visits to British Ouiana, 
and eight to Trinidad. The (Vunmissioner w as also in official 
communication with the Governors of Beiinuda, Bahamas, 
and British Honduras, and furnished them with advice ami 
information on s]jecial matters relating to those colonies. In 
the case of Bermuda the services of an oflicer of tin* Department 
were loaned to the (*olonv in ll)t)2 in order to deliver a course of 
lectures in agriculture to teachers in charge' of elementary schools. 
As an indication of the distance to lx* travelh'd I may mention 
that this was ecjnivalent to a voyage from London to Lisbon and 
back. Even in tlie case of tlu' West Indies themsclv(*s, the area 
over wdiich the l)cpai‘tment ext(‘nd(‘d its interests was more than 
800 miles from north to south and l,00t) miles from east to west. 
The services of tlu' mycologist w'cr<‘ loaned to Ti-inidad in 1900 to 
investigate the diseases of (*ocoa-nuts and cacao ; and tin* services 
of the entomologist w'ere askc'd for by tlu' Goveiaiment of Bi'itish 
Guiana to undertake an imjuiry into tlu' ravages of the huger 
moth borer in sugar-cane in 1908. 

The duties i*ntrustcd to the Department w^ert' thegt'iieral 
improvement of the sugar industry and tlu'(‘ucouragc'imait of a 
system of sui)sidiary industries in localities where sugar could not 
be gre wn oi* whi'iv the conditions wert' more' favour.ible foi* th(' 
production of cacao, coflce, bananas, oianges. limes, cotton, rubber, 
cocoa-nuts, sisal liem]), rice, nutimgs, pim'-applcs, and other cro])S. 

Ill addition it was propos(‘d that it should devote atttmtion 
to the improvannent of tin* breed and condition of cattN*, horses 
and sniali stock, and to the extension of bee-ket*ping for the 
production of homw atid Ix'csw'ax. 

As it was realize I that suhstantial progi’(*ss was impossible 
until the mass of tlsj ])eoplc (wholly d(*penrlent on the products of 
the soil) wvre brought into sym[>athy with agriculture and trained 
to regard tin* successful t re,it incut of crops as the basis upon 
which to build, not only their own welfare, but the gi'iieral 
prosperity of the colonies, a prominent position was given to 
teacliing tin' principles of (*lementary scienci' and agi-icidtur*'. 
both in tin* primary and secemdary schools. Asso(*iat<‘d with this 
policy was tin* increase<i attention devotisl to object-lessons, the 
encouragement of grow ing spec ’men plants in pots and boxes, and 
the establishment of school gardens. Arbor days for the public 
planting of ormimental and other tn*^ w'er<' also organized and 
assisted by the Department. 

The details of the working of tin' Departnu'nt have been 
regularly presented and discussed at the scvc'ial Wc'st Indian 
Agricultural Conferences, at which the ollicers of the various 
Departments and the representatives of the agricultural and 
commercial societies and of the several educational bcxlies in the 
West Indies have taken an active part 



The average expenditure on scientific investigations of matters 
directly affecting the sugar industry at Barbados, Antigua, 
St. Kitts, and British Guiana was at the rate of nearly £4,000 per 
annum. The iiivestigatiojis hav'e been mainly dire<jted to raising 
new seedling varieties of canes capable of withstanding diseases 
that had rendered the continued cultivation of the Bourbon cane 
impossible in some localities, and a larger yield of sugar per acre. 
Valuable experiments have also been carried on over considerable 
areas in testing tlie relative value of pen and artificial manures, 
and in ascertaining, by a continuous series of trials under skilled 
supervision, in what (piantities and at what stages of growth of 
the canes such manures could be applied to the best advantage. 
In addition, investigations have been carried on in the chemical 
selection of the sugar-cane, in the treatnnMit of cane tops with 
germicides, and as to the effect of planting at different distances 
and of improved tillage o|au'ations. 

The results of the sugar experiments carried on by the 
Department have proved of great service to the planting communi¬ 
ty in the West Indies, and tliey have also been shared in by other 
countries, such as the Southern United States, Australia, Natal, 
and Mauritius. It is estimated that fully one-half of the canes 
1 H)W cultivated in the West Indies are new canes yielding over 
large areas mean results ranging fixmi 10 to 25 per cent, higher 
than the older varieties. 

At a recent West Indian Couferen(*e, Mr. Bovell, who has 
been in charge under the Imperial Department of tlie sugar-cane 
experiments at Barbados siiiee 1898, stated * that more profit was 
(lerivwl from the introfluction of new seedling canes on one estate 
ill Demerara than would co\er the whole cost of the experiments 
at Barbados over a periorl of twenty-six years.' 

Another striking testimony bewaring on the value of new canes 
iutriKluced into the Leeward Islands was given by Dr. Watts, 
now Imperial Cbmiuissioner of Agriculture, as follows: * If we 
take the exports of sugar from Antigua and St. Kitts at approxi¬ 
mately 25,01)0 tons worth fii00,t)t)0, and assume that the industry 
has only been heiu‘fitefl to the extent of 10 per cent., this would 
give ail approximation of £2t),t)00 a year as the value of the 
introduction of new varieties of canes into the two islands named— 
a sum in excess of that spent in maintaining the Imperial 
Department in its eutiivty.' 

An interesting development in the sugar industry in the 
West Indies is the estahlishmeiit of a etmtral sugar factory at 
Antigua. This is the result of efforts made by Sir (Terald 
Strickland, wlio ottered a bonus of £15,000 to a group or company 
which would carry out an efficient sugar-factory scheme. The 
pi*oprietoi*s of estates were required to enter into contracts to 
maintain a t*erbain acreage in canes and supply the factory for 
a [K'riod of fifteen years. The factory was also required to buy 
canes grown h^Mhe peasantry to a maximum of 1,500 tons per 
annum at rates of not less than 7s, 6d. per ton. The factory, 
erected at a total cost of £50,000, has been in satisfactory 
operation since 1905. It was recently stated ‘that out of 6,000 
tons of crystals shipped from the faet'ory, 2,500 tons represented 
the gain due to improved methods of crushing and manufacturing 
crystals.* This means that the factory has increased the 
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proflii?tion of au^ar, as coinparod with fho iiiiiaoovado ayaiem, hv 
lOperoent. Ilia prohahle that a similar mitral fac'lory will 
soon he eatahlislied on .somewhat analogous lines in t.he isbind of 
St. Kitts. Dr. Watts's name will he closely associated with th(‘ 
.suc(n\ss of central factories in the Dt*eward Islands. At B irhaflos 
the central factory idea is he^inning to take root, as se\'enil 
estate.s have lately enlarged their macliinery in order tc purchase 
outside (‘ane.s. At .Jamaica two new central factorit‘.s havi‘ hoen 
lately estahli.shed, and considerahle inttavst is hein^ taktm in 
im[)rovin^ the manufacture of rum. At Trinidad a feature 
worthy of mention is tlu‘consider.ahle propoi'lion of c ines ^rown 
hy cam* farmei-.s. This scheme was stai'ted hy Sii* Nevile 
Luhho(;k in 18S8. Its object was ‘to ci‘t‘ate an industrial 
pf)pulation .settled on the land and inteivsted in making tin* best 
of it, and ])rovide it.self with a stimulus to education and 
improvement.' Pi'ofe.s.sor (\irniody, who has k(‘pt closely in 
touch with the .scheme, has descrilxsl it as ‘an estahlish(*d and 
important branch of the sui^ar industry.’ In the U ‘por( of the 
Department of A^ricultuia* for it is stall* 1: * As in 

prt*vious yt‘ars, the ipiantity of (‘am* ^rown by cm* farnii*i*.s 
formi'd a considerable ])erc(‘nta^e of the tt>tal; the sum of 
^8*17,817 was paid foi* lo I,tU)3 tons of (“ines, or at, the rate of 
J#2*18c. (11s. !(/.) p(‘r ton. Kach year cane farmin;.( is b*‘)min^ 
moi'c hrmly estahli.shed, and oV(*r ll,thM) farim*r.s |Kast Indian 
immigrants and black people| are eii^a^ed in it.' 

The total annual production of su^.ir in the We«(l In ii(*s is 
about 210,0011 tons, of the value* (includini^ rum and molasses) of 
about i.*)k000,000. In ri*cent yt*ii*.san iimreasin^ amount ofsu^ai* 
and molasses has been shipp(‘d to th* D )minion of (lincli, In 
I.S07 C’anadii took 11,000 tons of su^i^.ir ; but in lh‘yen* 1000 it 
t ook 101,000 tons, oi‘ah )ut (»1 p *!• c *nt. of t h * Iot :il pr.) luci ion of 
till* Wesi Indies. 

It may be within your r(‘colle'‘t ion t hit I he Royal (^>m]nission 
of 1807 drew attention to the danger that the West Indian 
( Slonies incurn*fl in theii* dep *udi*nc * on a single inlustry, and 
their recomnemdations were lai’^ely dii‘ec<(‘d to t,h'* desii‘.il)ilit,y 
of (establishing other and alternative industries. The i-esult of 
this policy during the last twelve year.s is shown in t,he fa^‘t that, 
while the total exports of produc * and m inufa"!ures of the West 
Indian Colonies have increased from C'),t)2‘).(l 10 to C7,105,0’)'l, tin* 
expoi'ts of the prorlucts of the .su;;ai‘-cam‘ (su^ai*, rum, and 
mola,s.s(*s) have declined from ^’5,210,1)0 1 to 1)0,007,0011. On tic* 
other hand, the e.xports of oth(*r coimuo litles, siuOi as cacao, 
fruit, (‘otton, logwood extract, tobacco and cigar.s, rice, cocoa-nuts, 
and rubb(‘r, have inei‘<*as(*d from £1,082,01111 to £1,157,700. OOie 
riicent Royal CN)mmi.ssion entir(‘ly concurs with the Commission 
of 181)7 as to tilt* danger of depend(*nce on a single indust ry, and 
thev strongly support a conlm ianee of tin* ellbris that have been 
made with such signal suc(3C.ss to develo]) other industi-ics suit abb* 
to the soil and climate. At the same time, the\ r(*cogni/(* tluit 
the sugar indust ry is still, as in 181)7, the. dominat ing factor in 
such colonies as British (jiiiana, Barbados, 8t. liUCiia, Antigua 
and St. Kitts. In Jamai(ia the piu'centage of sugar products is 
12*G, as against 18 in 181)0, and in Trinidjul 21*7 per c(»nt., as 
against 57 in 1890. 
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As compared with thirtv years ago, the situation in Jamaica 
has completely changed. Then the value of the exports of sugar 
and ruin was over a million sterling ; now it is about one-fourth 
of that. Then the value of the exports of fruit was £140,000; 
now it is eight times as much—namely, £1,142,765. The weak 
point in the position of Jamaica is that its fruit trade is to so 
large an extent dependent on a foreign market—that of the 
Umted States -and under the control of one group of capitalists. 
The sugar industry, now bounties are removed, is capable of 
being largely revived, and there are openings for extending other 
industries for which the island is exceptionally well placed. 

All instance of the value of scientific investigation for 
practical purposes was strikingly brought out by an omcer of the 
Department in the case of the moth lx)rer of the sugar-cane. 
For something like two hundretl years this borer had been 
regarded as the most destructive and most widely distributed of 
the enemies of the sugar-cane. Little, however, was known of 
the early stages of its growth, and the eggs and how and where 
they were deposited had never been observed. The loss caused in 
some years by the moth borer amounted to several thousand 
pounds in eacli of the sugar colonies. It was important, therefore, 
that its life-history fi'orn the egg to the mature insect should be 
fully worked out. When, in 19t)0, Mr. Maxwell-Lefroy was 
appointed first entomologist on the staff of the Imperial 
Department of Agriculture, he was entrusted with the task. He 
had come straight from Cambridge and probably had never 
seen or touched a sugar-cane in his life. In these circumstan(‘es 
the prospect of success might be reganled as not encouraging. 
After a patient and exhaustive in(|uiry extending over nearly 
a year, Mr. Maxwell-liefro\ succeeded in iinding the moth borer 
eggs deposited in a greenish chist(*r on tlie back of the leaf of the 
sugar-cane. They were so inconspicuous that they had escaped 
the notice of successive generations of planters, who had only 
realized the presence of the moth borer by the injury it had done to 
their canes. The result of Mr. Maxwell-Lefroy’s discovery was 
to place at once within reach of the plantei*8 the complete story 
of the moth borer, together with .simple and effective means of 
controlling it. He also found that a minute parasite attacked 
the eggs, and if, in addition to collecting the eggs the parasites 
were encouraged, the moth borer might be largely kept in check 
by natural means. 

Next to sugar the cacao industry is tlie most important of 
any in the West Indies. The total value of the exports amounts 
to about a million and a half sterling. The cllseases affecting 
cacao tret‘s ha>e received careful attention, and planters have l)een 
kept fully informed as to their character and the treatment likely 
to produce the best results. Experiments in manuring cacao 
plantations have been carried on at (Ireiiada, St. Lucia and 
Dominica with very satisfactory results. The grafting of cacao 
in order to establish trees yielding large crops of the best cjjualities 
has lieen successful on a iinxlerately large scale at Dominica. In 
St. Lucia, as the result of the establishment of experiment plots 
by the Department, it was reported that the ‘ planters in that 
Udand were now importing basic slag and sulphate of ammonia^ 
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and pruning and forking had for the first time become a ivcogniz- 
ed part of cacao cultivation.' 

It was rec'opiized from the fii‘st that local experiment stations 
distributed on tne estates and carried on with the co-operation of 
individual plantei's and the scientific ollicers of the Department 
were the best and most ]K)tent means of demonstrating the lines 
on which science could be of service to agri<*ulture. This enabled 
the planters to understand the value of scientific methods of 
research, and, on the other hand, to bring the sf*ientific workers 
into sympathy" ^vith difficulties and limitations of the practical 
side. 

As showing the possibility of developments in new industries 
ill the West Indies, the rice industry of British (hiiana is deserving 
of notice. This is almost entirely in the hands of East Indian 
immigrants. During the last ten years the area under cultivation 
has steadily increased. It is now about 118,OtH) acres. While the 
larger portion of the rice is consumed locally, an export trade has 
alread}' been started. The progress of the industry will be realized 
from the fact that, while in 1895 the importations of rice were 
34,000,000 ft)., of the value of 1^142,000, they w<m c gradually reduced, 
until in 1909 they were 1,130.000 ft)., of the >aliie of £7,0)0. In 
addition to meeting local requirements, the rice exported in 1909 
to the other West Indian (‘olonies amounted to 8,300,000 ft)., of the 
v’alue of £50,000. The rice is repoi’ted to be of excellent 
iiuality, and then* is no reason wliy eventually British (luiaua 
should not supply all the rice consumed in that part of the world. 

Increased interest is being taken in tobac(*o-growung in the 
West Indies, and especially in Jamaica, wdiere, in addition to the 
considei’able local consumption, thce\[>orts ot tobacco, cigars, and 
cigarettes arc of the annual value of £40,000. Experiments in 
tobacc growing have been carri(*d on foi* some years in Trinidad, 
and also ill Ht. Vincent, St Lucia, Antigua, and St. Kitts. 

The cultivation of Sea Island cotton was introduced into the 
West Indies in 1903. The host seed was obtained from the Sea 
Islands by the Department, and numerous (experiment plots were 
started to show successful methods of cultivation. In 1904 the 
area planted amounted to 7,fit)0 aen's. This steadily incr('asv^d 
until 24,000 acres w’ero planted in 1908 In later yeai*s Die area 
is slightly less. The t<jtal exports of Sea Island ('otton (including 
a small supply of Mari(» (lalante cotton from Carria'iou) during 
the last seven yt^ars amount to 15,000,000 ft)., of the value in lint 
and seed, of £800,000. Valuable assistance was rendered by the 
British Cotton (Growing Association in making grains of money 
and machinery ; also in taking charge of the shipments (jf (3otton 
and finding the best market for them. It also provided tlie 
services of a travelling inspector to be attached to the Imp<*rial 
Department of Agriculture connexion with cotton in\castiga¬ 
tions. Sir Alfr(‘d L. Jones, President of the Association, offered 
eleven gold and seventeen silver medals for competition among 
cotton grow'ei*s in 1906-7. A visit of representative cotton growers 
from the West Indies was made to Lancashire in the summer of 
1908, when they were most hospitably received at Liverpool and 
Manchester, and obtained valuable inmrmation for their guidance 
in dealing with future crops. It is admitted that if fine Sea 
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Island ootton had not been ohtaiiK^d in appreciable (jiiantity from 
the West Indies in recent years several of the f*otton mills in 
Lancashire would have been compelled to work short time. This 
is an instance of tli(‘ value of encouraging agricultural industries 
in our Colonies and tlic benefit arising to the Mother Country. 

The exports of limes, concentrated lime juice, and essential 
oils of limes (obtained from the West Indian lime tree) from 
Dominica are of the annual value of £54,931 ; lime juice and oils 
are exported from Montserrat of tlie value of £7,500 ; limes and 
lime juice from Jamaica to the value of about £6,000. Trinida<l 
also e.'qjorts soim* lime juice. There is an increasing demand for 
West Lidian limes in the United Kingdom. The West India 
(^ommitte(‘ is rendering useful servi(*(‘ in bi*inging limes under the 
notice of the British public aiid encouraging their more general 
use inst('ad of lemons. 

Th(' possibility of establishing rnbluu’ plantations in the West 
Indies has re(;eived careful attention. There art* thirty-three* 
estates engaged in the industry in Trinidad and l\)bago. Thret* 
(‘xperiment plantations are beiiig <*stablished by the (lovernment 
of British (Tiiiana, and sevt*ral concessions for land have been 
granttsl to pul)lic tiompanitss formed during tin* past year. 

Rubber cultivation also is being established in British Hon¬ 
duras, where the ct‘nti*al American rubber tree, (^nsfiUoa elantird, 
is nativ'o. 

An interesting ])art of the work of the Imperial Department 
of Agi’icailture has betai the distribution of economic plants from 
tin* J4otanic and Experiment Stations in tin* Windward and 
Leeward Islands and Barbados. These have con.sisted of estab¬ 
lished plants, ready for planting, of cacao (fi*om sc(‘d and grafted), 
grafted and budded oranges and grape-fruit, grafted mangos, 
rubbei*, nutmeg, growing cocoa-nuts, limes, bay rum, hedge and 
shade jdants, etc. The number of these distributed in tin* y(*ars 
1961 to 1905 amounted to 621,007, and during the years 1906 to 
1909, 551,111, making a total of 1,175,151. In addition there were 
disti*il)uted largt* (|uantities of sugar-canes, sweet potato slips, 
cassava cuttings, pine-aj)ple suckcr.s, bananas, plantains, and large 
quantities of various see(fs, and cacao pods. The distribution of 
tliese was accompanied by information for their treatment, and 
the growers were visited from time to time by the travelling 
agricultural inspector.s. It is estimated that the plants distributed 
during the last ten years would be sutticient to establish a)*eas 
equal tc* about 10,000 acres in cacao or oranges, (^r 20,000 acres in 
larger trees, such as rubber, cocoa-nut.s, or mangos. 

The Royal Commission of 1897 stated that ‘a system of 
training in agric.ultural oc*cupation was much neerled.' A 
considerable amount of attention has been devoted to this subject 
during the last ten years, with the result that probably no pai*t 
of the tropics is now more fully provided with the mean«j for 
extending agricultural knowledge both among the growing as 
well as the aclult population. In the first instance all teachers in 
charge of elementary schools were taken througli siu*ce.ssive 
courses of lectures and demonstrations in agriculture. They were 
afterwards supplied with school readers and a book of Nature 
Teaching specially prepared for use in the tropics. Jamaica may 
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bo i*egai'defl aa having taken the load in t eaohing agriculture in 
0 ementary schools, and by establishing annual courses of 
instruction to teachers in theoretical ami piactical agriculture at 

■lie Mico Institution and the provision of a staff of travelling 
agiicultiiral instructors it has laid (he foundation for an clhcient 
scheme of agricultural education throughout the t olouy. 

1.1 the cousiderahle progress that has been made in 

other Lolonies, it was recently reported that in British (Uliana 

o\ei hfty schools liave 8tarte<l ‘^tuall gardens and earned 80 per 
cent, ot tlie grants ottered. At Trinidad 2011 schools were 
examined in practi(*al agriculture, and si^liool shows for plants 
and pivnluce raised |>y tlie pupils an* regularly lield. At 
nailiados lorty-fonr sc^hools pi‘esented «*luldren for exaiuination in 
ohject-lessons (SiniusMed with agricultural subjects. About 
one-third ()t the schools had small gardens, or sIiowcmI plants 
iindei* ciiltivation in pots and hox<\s. In tlie Windward and 
Leeward Islands fair progivss has been made. The chief draw¬ 
backs (liere are t lu‘want of <*arefiilly traimsl teachts’s and the 
small euconragenuMit offercsl in tin* csiueational codes for 
teacliing agricultui‘(* and maintaining s( bool gardc'us. 

In tlie case of grants oftcM'ed by the' l)epartmc‘nt to agricul¬ 
tural shows, it was stipulated that a spec'ial class sliould he 
])rovided for plants and produce grown by (*)iiidr(Mi in the 
elementary schools. The result of this has hcH'ii gc'iierally 
satisfactory. ^ 

The estahlislmiciit of agricultural (raining schools liy the 
Department at St. ViiiccMit, St. Lm*ia, and Dominica, wlic're 
selec'ted hoys of 11u‘agricult lira! class were* hoardc'd and 1raiuc*cl 
lor a period of thj’<‘e y(‘ars, has ckarly cfc‘mousf I’aft*cf (he value 
of suc'li ]>rac*tical training in raising the* stamfard of (*uhivatiou 
aucf ill spivacfiug sound kuowlcslgc of tlu‘ treat mc'iit of crops. 
About sc'vciity slucfciits traiuc*d at tlu*st* sc*liools lia\»* alri'ady 
ohfaiiied emjilovmeiil as forc*mc‘u and ovf*rs»M*rs, or are o(hc*rwis(* 
c'ligaged in agricult uial work. 

At Jamaic a a s<*mcwliat simifar iiistitiiliou known as a farm 
school has lately hecn established unclc*r the auHpicc*s of the* 
newly created Dc^partment of Agriculture. It is staffed that the 
applications for admission were so numerous that a large iiumhc>r 
of students liad tcj he ivfu.scjd. Tlie Director regards this as 
demonstrating that ‘ there is a cicjinand fcjr tigrioullnral eciiic*alion 
ot a pracjtic^al type in Jamaica, and that the people arc* willing to 
pay for it . . . When we realize that six-seventlts of the lauds 
alienated from the C’rcjwii in Jamaic'a helcmg to small proprietors, 
the magnitude of the puhlie intere.st inec)lved in “grading up” 
tim agricultural operations of the* pc'ople is at one** appaic*ut.' 
The Direc tor adds : ‘ li is in the methods of ])<*rmau(*nt ami 

iiiten.sive c*ultivation hy the use of mixed farming and a 
ooinhination of animal industry with ero[) prcxluc-tioii that the 
obvious progress of the people lic^,H.’ 

Agricultural teaching in secondary scliools and collc'ges is 
making steady progress at Harrison College*, Barbados, and at 
the Queen s Ccjlleges at British Guiana and Trinidad and at 
Jamaica. Agricultural science is also tauglit «at the grammar 
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schools at Antigua and St. Kitts, and Bcholarships have been 
provided by the Imperial Department of Agriculture. 

By means of the agencies mentioned above it is proposed to 
increase the supply of cotton experts, assistant chemists for sugar 
factories, and foremen in charge of cacao, rubber, and otlier 
plantations. It is anticipated that the demand for such specially 
trained men will steadily increase. In addition to this, recent 
experience has shown that the Imperial Department of 
Agriculture is serving a useful pur[x>se as a leading school of 
tropical agriculture It is acknowleclged that then" is no other 
organization in any part of the tropics where such diversilied 
work is carried oi) over so large an area and under such varying 
conditions of soil and climate. Hence it is possible to afford 
a sound scientific and practical training to students in the 
cultivation of crops suited to nearly all tropical conditions. 
Experimental stations are maintaiiK"d for practically testing 
crops at different elevations, as well as in dry and wet districts. 
Further, the results are tabulated year by year, 1 * 0 viewed as 
compared with the results in [irevious years and in other 
countries, and placed within reach of those interested, in such 
a manner as to be readily understood and acted upon. 

A gratifying proof of the value of the work of the Imperial 
Department of Agriculturv is the formation of a series of 
departments on some\vhat similar lines in other portions of the 
tropics. The (irst of these was the important Imperial Depart¬ 
ment of Agriculture in India. This was followed live yeais ago 
by the formation of the Department of Science and Agriculture 
in British Guiana under the control of Ih'ofessor Harri.son. The 
other agricultural departments that have been since formed ar(" 
those in the Federated Malay States, British East Africa, the 
Gold Coast. Soutliern Nigeria, and more recenll} at Jamaica 
under Mr. Cousin.s, and at Trinidad under Professor CVirmody. 
A similar Agricultural Depaitment is in course of being formed 
at Barbados under Mr. Bovell. It is interesting to note that two 
officers trained in the We.st Indies (one of them Mr. Maxwell- 
Lefroy) are attache<l to the Imperial Department of Agriculture 
in India, two (the Director and Mycologist) attached to the 
'Agricultural Department in the Federated Malay States, one in 
British East Africa, one in Fiji, and three in the Indian Provincial 
Departments of Agriculture. It is noticed that, in a recent 
article in the Standitrd, it was recommended that the new 
Agricultural Dt»partment in Egypt should also fellow ‘ on th(" 
lines of the Impelial Department in the West Indies.' 

It is sometimes ivmarked that the planters in the West 
Indies have been blow to try new methods or believe in new 
introductions. In this they may be only following the attitude 
of planters in other o'ountries ami c»f our own farmeis at home. 
So far as the West Indies are concerned, the remark has nevei* 
been generally true, and 1 am in a position to state that it has 
become less and leas true in rec*ent veal's. It is a sign of 
awakening in agricultural matters whentlie plantei's at Trinidad 
and Grenada voluntarily agree to an increase of the exp)rt 
duties on their produce" in oixler to provide larger funds for 
obtaining scientino advice and assistance and extend agricultural 
efforts in those Colonies. The improvement in the methods of 
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cultivation and manut*actui*e of sugar, as already shown, has 
been largely extended by the planters themselves, as also 
gi'eater attention has been devoted by them to the inti'oduc- 
tion of improved varieties of sugar-canes, the more skilful use 
of artificial manures, and tlie more eft'ective ti*eatment of 
diseases. New implements and machinery are being introduced 
and tested, and the results of the work ol* the ex[)eriment stations 
are carefully observed and adopted when found of real advantage. 
There is also, 1 am happy to say. a cordial spii*it existing between 
the planters, botli large and small, and the scientific workers. It 
may be the latter are becoming more agricultural and the 
planters more scientific. In any (*ase, there is hope that b}' the 
hearty co-operation of ))oth planters and experts agriculture in 
the West Indies will be placed 4m a sound and progressive basis. 

The Department has made efforts to organize agricultural 
opinion throughout the Colonies, and co-ordinate the efforts of 
isolated workers by bringing the results under the notice of 
workers in other C\)lonies. There is now a suc(*essful agricultural 
society existing in alniost every island, and it is possible* by such 
means to obtain the matured opinion of leading men in agricul¬ 
tural matters. The watchword of all ini crested in agriculture in 
the West Indi(‘s should be ‘ Co-operation.’ 1 am convinced that 
in co-operation on the [)art of the [ilanters and in co-ordination 
on the j)art of some central authority, like the Imperial Depart¬ 
ment of Agriculture, lies the trm* path of prognvss in the West 
Indies. 

In dis(‘ussing tlu* progress of agricultural <‘ffoi*ts in the tropics, 
it is imjxjssible to overlook the valuabh* s(‘rvices rendered for 
more than half a century by the Itoyal (hirdtuis at Kew. Three 
suc'*essive directors of that Institution have* given their gratuitous 
services as advisers to the Colonial ()tHce, and the Botanic 
Gardens at Ceylon, Singapore, Malay States, Manrit ius. Jamaica, 
Trinidad and British (biiana ha\c been utilized as centres for the 
distribution of new ec4)noinic plants sent tmt from Kew and for 
the 4iisM*mination of information vnIucIi nndonhtedly laid the 
foundation of niiich of their present pr4)sperity. Similar work 
was also done foi* tlii^ Indian Emfure. In addition, a systematic 
investigation of the local floras was iin<lcr(aken, and wm* owe to 
Kew the existence of a S4»ries of stamlard botanical w'orks relating 
to India ami the (\)loiiies, as well as the nnicpie collections of 
Indian and Colonial products ami s[H*ciim‘ns accessible to scieiitifuj 
and commercial men in the muKcniiiH of the Royal Gardens. Kew 
has also trained and sent out scores of capable men, who in their 
ow n particular spheie tiave rendered valuahh* services in all parts 
of tlu tropics. 

Perhajis the most si. iking se)*vice rendered by Kew' was the 
successful introduction of cinchona (or (piiiiine-yielding) trees 
from IVru to India ami Ceyh»n. Also, the intrcKluction ot the 
Para and otlH*r rnhher trees from Brazil and Ontial America to 
the East. It is these latter which have nia(le it |>ossihle to 
establish tin* important rubber industricH now existing in India, 
C’evlon, and the Federated .Malay Htates. This is a mvourable 
op^rtunity of bearing testiiiioiiy to the splendid services rendered 
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})y the greatest of living botanists, Sir Joseph Dalton Hooker, 
who is still among ns, and who follows with deep interest the 
results of his father’s and his own efforts to develop the resources 
of our Indian and Colonial Empire. It would be impossible to 
overlook, also, the exceptionally large share taken in similar work 
by my friend Sir William Thiselton-Dyer, who for more than 
thirty years ably maintained the traditions of Kew and ungrudg¬ 
ingly devefted himself to Colonial matters. 

It is true that at the present time the circumstances of our 
tropical (Vdonios and Protectorates have rendered it necessary to 
provide additional scientific assistance, beyond the domain of 
Kew, in ord(»r to meet their requin^ments. This is in course of 
being provided by the chemical and other laboratories and equip¬ 
ments, and by flu* large staff engaged in experimental research, 
technical ti-ials, and l•ommercial valuations at the Imperial 
Institute. In addition, the Director and his assistants are 
charged with tlu* duty of undei*taking spe(*ial iiujuiries with 
a view to the creation of* new openings in trade and the promotion 
of* industrial developments. 

Another agency that in recent years has proved increasingly 
lu'lpful to the )^Vst Indies is the West India Committee. This is 
an association of j)lanteis and merchants and others interested in 
the W(‘st Indies, lr‘i\ing for its object tlu* promotion c)f the 
general welfare of the Colonit\s, and by united actioTi to further 
tlu*ir comnu*rcial interests. The fortnightly p\iblication known 
as the Went 1)1(1 id Commit fa* Cirntfro' is comprehensive in its 
aim and objects, and it undoubtedly st‘r\(*s as a valuabh* means 
of co-ordinating intormation relating to the West Indic‘s, while 
at the same lime biinging tlu* Colonies into closer i-elation with 
one another and with t lie Mother Count ry. With the co-opera¬ 
tion of local exhibition committees in the Ooloilies, tlu* West India 
Committet* has hit tei’ly interested itself in securing the r(*presenta- 
tioii of West Indian pro hicts, and esp(*cially fruit, at the various 
exhibitions lield in this country. -It also organizes ]K)pular 
lectures on West Indian subjects, and supplies information to 
intending settlers and visitors to the W(*st Indies. The West 
• Indian (’lub affords ad<litiona1 means of bringing together those 
who are directly or indirectly connected with the West Indies, 
and of [uomoting a community of interests on social liiu*s. 

Keturning to the work of the Imperial Department of 
Agriculture, I may citt* a paragraph from a memorandum by 
LonI Islington, attache<l to tlu* Report of the re<*ent Royal 
Commission, as follows : ‘ 1 was deeply impressed by the value of 
the work done by the Imperial Department of Agriculture and 
by the greatness of the ixissibilities which still lay before it ; the 
revival of the cotton industry, and consequent restoration of 
comparative pi*<»S|)erity to some of the small islands ; exjierimeiits 
with the sugai*-caiu*; the discovery and destruction of insect 
fiesta tlu‘se W4‘re in themselves gi*eat achievements. In my 
opinion, however, an ev(*li more valimble work has been done in 
diminishing the jirejudices of agriculturists an 1 indut*ing them to 
try new methofis and in inculcating the value of science and 
(*o-o|>ei-ation. . . . The most sucoessful fruit of the Ilepirt of the 
Commission of 1897 has l>een the work of the Imperial Depart¬ 
ment of Agineulture, which has beyond doubt saved the Home 
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Government from appeals wliieh could not wholly he rejected 
and would have coat more than the total outlay on the 
Department.' 

In the Re])ort the Commissioners exiaess the opinion ‘that 
the Dej)artment has heeii of enormous practical utility to the 
West Indian Colonies and has had a lar^e share in the ^ratifvin^ 
improvement in the condition of the (\)lonies which has recently 
been a})parent .... We consider it of the highest iin])or- 
taiice that the Imperial (joyernment should continue tor some 
years to come to maintain the CVntral Ollice of the Departnnait.' 

Tt is satisfactory to l(‘ai*n that the !•ecolnlnendation of the 
Commissioners in this respect has already rect‘iv(‘d caivful con- 
sid('ration, and that the Imperial Gov<*rnmt‘nt has agreed in 
principle to the continued maintenance of tlu‘ Ciaitral OlHct* of 
the Department foi’a further peri(Ml of ten years, from April 1,11111. 

This will enable the Department to continu(‘ to co-ordinate 
the work of .scientilic agriculture in the Wt‘sl lndie.s, to earry on 
rest*arch in dii*ections not possible hitlu'rto on account of tlu‘ 
pressure of loutiiie dutie.s, and afford still furtlau’ assistance in 
developing tlu' resources of Grenada, St. N'inc'oit, St. Lucia, and 
the Jjceward Islands. Tlu* lattm* consist of five* I’n'sidencitNs, all 
of whic*h by th(‘aid alr(‘ady rendered t> them art* st(‘adily ad- 
\ancing on the patli of comparative prosperity. As the ol!ic(‘rs 
in charg(‘of the (\)lonial d(‘partm(‘nt.s ain* mtui of high attain- 
m<‘nts and exjierienct* and devoted to their tint it\s, I havt* conlidcnct* 
that tin* rt‘lations l)etwet'll tht'ir dt'partnu'nts and tht* Impi'rial 
Departmt'iit of Agriculturt*. by tht* t‘\t*reist* of mutual good-wdll 
and co-opt*ration, will bt* (»f a cordial charaett'r and tt'iid to thi* 
gt'iii'ral advanct'inent of th<‘ Wt‘st Indit's. Also that all will join 
and take an active part in tht‘ proctsslings of tht* Wt*st Indian 
Agricultural ('onbavnet's. 

Tilt* Imperial Dt'jiartnuait, by means of its rt'st'arches and 
■scientilic and technical [mblications, will t'ontiiiuc tt) maintain its 
pt)sitit)n as a hsiding ct'ntral .scimol of ti'ojiical agricull ui-t*, and in 
any case of emergency in the nt*ighboui*ing Ct)lt)nies t)r in 
Rermiida, Bahania.s, t>r Brit ish Ht)ndliras, it w ill be cajiablt* of 
affording valualdt* a.ssishuH t* at tlie call t)f the (iovt*rnors or 
und(‘i* instructions frt)m tht* St*fiM‘tary t)f Si alt*. 

Ill ct)nchi.sit)n, if t)ur ct)nimt*rcial suprt'inacy, as I st.itt*d in 
lilt* opening t)f my pap(*r, dt*])ci.ds largely upon tin* ct)ntrol of tin* 
t ropics, th(*n tair duty is clt*ar. In tin* c\t‘cution of that duty 
I maintain that the lm|)t*rial Department t)f Agriculturi* in the 
West Indies has in tin* ])ast been a valuable factor in imprt>ving 
tlit* conditit)!! anti prtispects of the West Indian Ctiltmit'.s, and it 
is deser\ ing of enct)uragen.cnt and sujtport by all inteiested in 
tln)se Goltmie.s, and by the peop]** of this tymntry to wdniin the 
developmt'iit of tilt* pt).s.sesHions in tin* tropics is of vital iin|K)r- 
tance. 

After tin* ])apei (and an t*.\hibi(ion t)f lantern illnstratit)ns of 
tin* Wt*st Indies) tin* ft)llow’ing <iiscu.s.sion took ])lact‘ : 

Sir Lk.slik PHOiiYN, K.(\M.(J. (Gt)vernor of Barbados): In 
t)ne re.s])ect the Paper is lamentably lacking, a fact which is dm* 
to one of Sir Daniel Morris’s chief characteristics- I mean his 
modesty. I w as in the W(*st Indies in 1897, when (he C’oininission 
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visited those Colonies. At that time there was a feeling of almost 
hopelessness, and although the planters were willing to coroper- 
ate in any movement vmich promised an improvement in the 
sttnation, yet in some quartere it was not understood how science 
could be of service in a practical matter like agriculture. Never¬ 
theless, in a very short time that which at first seemed doubtful 
became an assured success. We hav’e heal’d how at that time 
(1897) some of the Colonies were in debt; their revenue was 
insufficient to meet their expenditure, and they received grants- 
in-aid, while now there is not a Colony in the West Indies which 
has not substantial surplus funds. To what is that due ? It is 
due to the Department created by 8ir Daniel Morris. It is 
indeed difficult, looking backwards, to understand why that 
Department was not created sooner. In the last twenty years 
there has been a great forward movement in many mattei’s, and 
in agriculture in the tropics that movement has been especially 
rapid. This progress, as I liave said, is due to experimental work 
begun about 1897 and carried out under Sir Daniel Morris. It is 
a work which has stimulated other places to proceed on similar 
lines and to establish similar Departments which, no doubt, will 
in other parts of the Empire do as great a work as has been 
accomplished in the West Indies. 

Mr. HaM)BA(’H P.4HKER : I am glad of the op|X)rtunity of 
adding my testimony to the value of the work done by the 
Imperial t)epartment of Agriculture in the West Indies. In 
British Guiana, with which I am more intimately acquainted, we 
have conducted a considerable number of experiments on similar 
lines and exchanged information, and 1 am satisfied that the 
results gained from the scientific investigation of agriculture has 
been of the utmost \alue t<i the sugar and all other industries in 
the West Indies. The last speaker wondeml why the Depart¬ 
ment had not been started before. I think I can tell him. It 
was because previous to that time there was no really true 
interest in the welfare of the Colonies evince<l by the Government 
at home. It was when M r. Chamberlain went to the C^olonial Office 
that the value of our (\)lonies and the necessity of devoting more 
attention to their interests was really brought home to the 
members of the Government of this country. I can speak from 
my own experience. I have been connected with British Guiana 
for practically the whole of my business career, now extending 
over some twenty-five yeai*8 I have witnessed the troubles we 
have gone through and the difficulties that the whole of the 
West Indies have had to contend with. If ever there was a case 
where it behoved the Mother Country to come to the assistance 
of the Colonies and supply funds to enable such a Department to 
be established, this was that case. Coupled with the abolition 
of the bounties, this work has saved the sugar industnes in the 
West Indies from complete ruin - a ruin which was in no sense 
deserved. General interests in the West Indies are improving 
again, and I cherish the hope that the twentieth century will, as 
we have been told, l)e a century of regeneration for those islanda 
If there is one matter on which I feel more strongly than another, 
it is the absolute necessity of closer co-operation, not only as be¬ 
tween planters and scientists, but among all those interested in 
the West Indies; for, when you have a number of smallish islands 
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all, so to speak, working on ilieir own and everybody in them 
working (>n his own, you cannot hope for tlie results wliich you 
may achieve under a pi*oper system of co-opei*a(ion, and 1 Miould 
like to see, tluuvfore. grafted on this l)epaT*lmeut some ageiiev of 
the kind which in tliis country is ct'prestMited hy the Agricultural 
Organization Soci(*ty, in order to securt' for the smallei' producers 
the advantages of hig producers. Then* is no ]>lact‘ wliere it is 
harder to overcome the pi'ejudict*s against co-operation tlian in 
the West Indies, and one can only hop ‘ that in cours(‘ of time 
they may ('ome to see the advanlag<‘s <'l working closer tog(‘t}u‘r. 

I am glad to testify to the intense \alue to me, as a sugar plant(‘r, 
of the discoverit*s made wdth regar<l to cam* cultin*e and seedling 
canes, and 1 hope that, now that the lm})tTial (loxernnuml has 
agreed to continue to lind momw for tlu‘ maintenance of the 
central Department, we may se<‘ still greater lesults in the 
course of the m^xt ten \(*ai-s. 

iMr. FonsTEH M. Ali.KVNK (Barhadcs) : I was in Barbados 
dui-ing tlu‘ whole tinu* Sir Daniel Morris was hc^ad of the Imperial 
Department of Agricultur(\ and so hav(» an intimatt* kmovkslge 
of his w'ork : in fact, som(‘ of th(‘ (‘xjK'riuKmts he (‘onductisl w'er(‘ 
made on my own family (‘states. I am not an old man y('t, hut 
I rememluu' th(‘ tiim^ w'lam scituav, as i(‘gar(ls can(‘ planting, w'as 
sniiled at by managers and oth(‘rs, (‘sp(‘cially in Jkirhados. Of 
cours(‘, before Sir Dani(‘l Morris aii’iv(‘(I c(‘i*tain (‘xpen iments had 
been made with s(M*dlings, hiu wuth th(‘ad\(*nt of tJH‘ Imp(‘rial 
De[)ai*tm(mt a ])restig(‘ was giv(‘n to this work which it had not 
possessed h(‘forc. Xow' our plant (‘is run to th(‘ D(‘pai*t m(‘nt, 
(*\amin(‘ the statistics of (‘\p(‘rim(‘nts and plant accordingly ; iu 
hi<‘t, the w'hoI(‘ atmos[)here is changed, and I think that alom* 
w’ill he a monument to tin* work of Sir Danii*! Morris in tin* W(*st 
Indi(‘s. W(‘ o\V(‘ him, (‘sjx'cially in Barbados, most (*ordial thanks 
for the work he has done, and in this connexion I w^ould mi'iition 
specially hi.**’ ex(M‘ll(‘iit A B (’ hooks, which hav(* h(‘(‘n lh(‘ means 
of laying foundati ms of knowl(‘dg(‘ which cannot fail to he 
lasting. 

jMr. Du . As the hadnier has told us, the name* of 

Dr. Watts, the new' Imp(*ri.il (\unmissione’- of Agi'icult ur(‘, w ill 
he ckxsely associat(Hl wu’th th(} succ(‘ss o! th<‘ centi*al factori(‘s in 
the Let'ward Islands. The sclamu* has wa)i k(*d (‘X«*(‘(Mlingly w'ell, 
and the factory at Antigua is now'capahh^ of t urning out douhh‘ 
the (juantity of sugar that w'as oi’iginally cont(‘mplat(*d. It is an 
immense advantage to tin* propi-ietois of cstat(*s to 1»<‘ ahhi to 
consult the otHcers of the D(*partment on tin* (‘veryday w'ork of 
the plantations, and these otficers giv(* tlnai’ advice* readily and 
freely. It woulfl lx* ai imm(*ns(* misfortum* to tin* West lndi(*s 
if this Department W(*re ov(*i to he gi\en up. 

The (hlAlKMAN (The Bighi Hon. Lord Brassey, (}.(' B.) • It 
is (piit(‘unn(‘ceHsary to (‘nlarg(*-tm tin* imnnmsc importance to 
this country of its tropical ]jossessions, wdthoul which, ind(*ed, 
these islands would not hold the plac(* they do among tin* nations 
of the W'(jrld. Among thes(* tropical jiossessions tin* West lndi(*s 
are not tin* Dast important ; tlu*y are certainly not tin* l(*ast. 
also, in the charm of their natural scenery. Thos(* wdio hav(* 
cruised in those waters —\ liave made several voyages to the 
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West Indies—will have an undying recollection of those gems of 
beauty set in the broad waters of the Atlantic. It has been 
rather sad to know in these later years that the prosperity which 
these islands formerly enjoyed" has been seriously threaten¬ 
ed. To-day we are glad to hear that there is a revival of their 
former proHj>erity. That is due to several causes. The cultiva¬ 
tion of sugar is no longer exposed to the unfair competition of 
beet sugar grown with the aid of lavish bounties. It is also due 
to the introduction of better methods of cultivation, and of several 
new kinds of cultivation. It is satisfa(‘tory and interesting to 
have the testimony given to us by competent speaker’s to the 
admirable - indeen, the essential—work which has been done by 
the Imperial Department of Agriculture. It is well, therefore, 
we should have the opportunity afforded us this evening of pay¬ 
ing a well merited tribute to those concerned in this valuable 
work, among whom Hir Daniel Morris is not tlie least meritorious. 
We desir(‘ to express gratitude to him and his colleagues for what 
they have done. One word with I’egard to that tine Imperial 
establishment at Kew. It has been the parent of many valuable 
efforts throughout the length and breadth of tlie Empire. It 
was exceedingly interesting to hear the extract on Jamaica 
cigars read from Sir Joseph Hooker, now in his ninety-fourth 
year, I think, and we desire to pay a tribute not only to him but 
to his successoi*, Hir W. ThLseltou-Dver. The Royal Colonial 
Institute is valuable iu many ways, and, not least, in affording 
opportunities such as the present for obtaining information not, 
only from scientific men, but from those g.illant fellows, the 
Governors of the Colonies, and others who i*arry on the work of 
the Empire in distant y)arts. 

Sir Danikl Mokius, K.C.M.G.: I desire to thank you for 
the manner in which you have received my paper, and also to 
thank those who have been kind enough to bear testimony to the 
work of the Department. Although I stand here as the 
representative of tlie Department, 1 do so simply because of the 
absence of those who have so nobly assisted in tlie work. I 
join heartily iu ex})ressing our indebtedness to the Institute for 
the opportunities offered by it for discussing Colonial questions. 
I am infornud this is the twenty-first paper read in reference to 
West Indian .subjects, so that the We.st Indies may be said to 
hav’e attained their majfirity iu the records of the Royal Colonial 
Institute. The Institute has always had on its Council at lea.st 
one representative foi- the West Indies. For many yeai’s Sir 
Nevile Lubbock acted in that capacity and rendered valuable 
Hervi(*e. He is now a Vice-President. I consider it a great 
honour to be invited to join the Council in succession to Sir 
Nevile Lubboi*k, and I shall be glad to render any service in 
my power. 



249 


WHAT SCIBNOB HAS DONE FOR THB 
WEST INDIES * 

HY Slli W. T. TITlSKI/rON-DVKH, KTC. 

A iiKnv lliJin a 3 'oar a^o 1 tohl in tlioso pa^os, with 

a voi*y son* la*art, story ot wliat tlu‘ late Sir Alfred Jones liad 
aocomplished lor tin* West Indies hy (*nli^htened eonuneifial 
inelliods. That ehaptt‘r is nn]iappil\ closed, for no one has 
succeeded him. It is a more liopefnl t.is!; whicJi is now imposed 
npon me-to ^ivo some account of what science* lias done, and 
will continue to do. It is worth the* ti'llin^, and it is more than 
a mere recejrd of success, hut cai‘ri(‘s a moral of far-reaching 
extent. 

This journal, from its lirst numhe*!-, has lu'ver c(»ased toprea(*h 
the* iM‘ccssily of applying knowl(*d^e* to the ri^^ht conduct of 
human allairs It. continues to ]>r<‘ach, aiul in face of the stolid 
cousei-valism of our nu'thods, one mi^ht in a d('spond(*nt mood 
think with little (*tl‘t*ct. Hut if oiu* looks hack ovia* lon^ pt'riods 
it is not so, and the chan^i* in ])nhlic opinion as r*eprcs(‘nted hy 
governmental action is little short of astonishing. 

When 1 lii’st hecaim* cnjL^aged in colonial woi*k some forty 
years a^o, the doctrine of/uA.sc:r /h/rc was in full swin^. It was 
held that self-interest woidd determim* whether an inrlnstry 
would succeed or fail ; if it faik‘d it des(*i*ved to do so, and 
another would (ak(* its pla<‘(‘. In (‘ither cast* it. w'as h(‘st. to l(*ave 
it s(*vercly alone. This is not 1 la* place to discuss how far siadi 
a doctriiK* is sound Hut j)ra<‘tically it is continually Immu^ 
ahandoiKsl. No indnstiy is now free from ^overnm(*ntal int(*r- 
ferericc, an<l such inler}ei*(*nce is only toli‘rahh‘ if dir(*ctcd hy 
ad(‘(|uate technical knowlede‘(». lnt(*rf(*rence must aKvays he of 
the nature of r»*straint, and at any late theoretically one may ask 
wh(‘tlK‘r some coin])ensal ion is not justilie<l. It can hanlly he 
d(»u)»t(*d that the community will lia\c mor<‘ and inorci to provider 
knowd(*d^e for industrs of the kind that s(‘lfdnt(‘rest is powerh'ss 
to providi* for itself. 

.Mill, however, and other economists clearly saw' that 
academic economi<* ]ain<*iph*s wei-c not univ(‘i‘sally a]>|)licahle to 
agriculture. The reason is obvious: the* s(»il is not r(‘movahle, 
hut has to he utilized as h(‘st it can, and when* it is. If it went 
^(‘uei-alJv out of cultivation food w’ould fail. It w'as still, how(*V(*r, 
left to /u/ssr*: fniir, except in sonu* nu*a^ur(* in India, wdi(*r(‘ th<». 
fjov(*rnment. undertooh the pion(*«*rin^ w'ork in regard to t(‘a, 
cinchona. rul)lH‘r. and soim o(h(*r staj)h‘s, and th»*n left their 
commc?-cial dcvcloj)nu*nt to ;'rivat(‘ individuals. In any other 
countrv hut (mii* ow n tin* work of Hot hamsted w’ould haN e h(‘(*n 
})romot(‘d hy tin* Stat(*. Th<*re are uudoiihtedlv advantages in 
sci(‘ntific research h(*ing left nnfetter(*d to individual elfort, hut 
it is only tlw richest landowuiers, such as Cok(* of Ilolkham, and 
the Didoes of Hedford, who can aliord to add to a^^ricnltural 
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knowk‘(l^(^ ])y ex))( 3 rinif*nt. Tlie av<‘ra^o rultiv^ator is powerless 
to follow other tliiiii l]*afliti<»nal melliods. Yet it is iii tlie interest 
(jf tlie eoniniiinitv" tlial lie should do heller in order that the 
niaxiniuni return inav he obtained from the land. 

When this country he|;an to ;u‘(juire tropical ])osse.ssionfi, it 
was seen, howevw, that somethin^ inoi*e than l(n'>f^cz faire was 
required for tlu‘ir oeonomie devehquneut. It was the Royal 
8(>eiely, at the hands of its presidisit, tSir JoSejih Banks, who (irst 
took tin* work in hand, tfavin^ the eai’ of the Kin^, h<* was able 
to use Fiew, wliieli was then the privat(' pnqierty of the Royal 
Family, for the jmrposi*. Tlu* mutiny of tiu* Bounty was an 
incident in an altem[)t to add to the cnllnral rc'smirees of the 
West Indies. An indirect rt'sult was the foundation of the ^reat 
Dutch colonial iiotanical <‘slahlishmeut at Bnitiai/or^. When it 
was deciiled that Kew^ should he maintained as a national estah- 
lishmcnt, its c(ilonial utilit\ w^as a[>j)earently one of the main 
reasons for tin* decision. In a seh(‘m(* w'hich reeei\(‘d tlie sanction 
of Parliament the interest of ‘eommen*e‘ and ' .i^rieulturt* ’ w^ere 
iveo^ni/ed, as well as tlu* supply ‘ <)f authentic and ollieial 
information on jjoiiits coiineeted with tlu* fomidation of new' 
colonies.' Its functions in this respect wen* steadih fostovd hy 
tlu* }f()ok(‘rs, fatlu*!* /iiid son. Tlu* histoiw of Kew thus alFords 
one of tlu* earliest instances in this country of tlu* n'co^uition 
of tlu* duty of the State to promcile sei<‘iitiiie knowledup inllu* 
puhli(* iuteri'st. And the historic meaning of the controversies 
W'hieh have oeeasionall\ hi’uu^dd Rew’ promiiU‘Ully into puhlie 
notice* is sinqily the attempt of a poiiev ot laissc^Jiure to arivsl 
its w^oi-k. 

But anything whicli is root(*d ni sound principles e.innot lx* 
cheeked, l)(*eaus(‘ tlu‘ir necessity insists on ass(‘rtin^ itself; and 
the West Indies aojiin siqqily tlu* illnstr.ition. OliMously llu‘ir 
chief assets is solar i*ner^\. Our ehamu*! islands .supply ns w itli 
early V(*^etahl(*s. In a rule-of-llin «'sum tlu* \V(‘st fiidie's stand 
for the ehaiiiu*! islands (»f the Xorth Atlantic shores Alfred 
Jones saw^ this and M.arted a liiu* of steaiiu*rs to tlooil ns w'ith 
West Indian fruit. But this is antieijiatin;;. In tlie ‘ iiinetii's ' 
their condition was the r(*\(*rse of prosperous. And, if it is 
a paradox that seienee was iiidireetlv tlu* cause* e)f tlu* misehie*f. it 
happily was able to supply the remedv. 

The Napoh'einic empirt* left hehiiid it tw'o permaiu*iit legacies 
—the Freiieli code and be*etroi)t sujjj.ir. When Xapoleon’s conti¬ 
nental system closed the ports of Europe to British eolemial jiro- 
dnee, the im])ort (»f tropical sn^ar ws-is <*nt oH*. As sn^ar is a 
noeessity of modern feuid there was the streuioost impulse* to lind a 
mwv supply. I need not r(*poal a w«»ll-worii story. Tlu* Clu'mist 
and the (*nltivator lavislu*d all tlieir resonre*e‘s on the unpromising; 
beet, and ultimately dethroned the su^ar-(*aiu*. Th(*n canu* the* 
honnties wdiieli floexled this country w itli sn;L;ar at se*,iree*ly more 
than cost pri(*e, and dre^ve cane sn^ar out of consumption. 

There is a fundament.d principle in agriculture* : iu*v(‘r to 
trust to a single i*roj>. Ireland trusted to tlu* fieitato and Ce*yle>n 
to eollee, and l>oth failed them ; this wsas from disoase*. The West 
Indies trusted to sugar, and in their cuvse the ruin was economic. 
The balance of solar energy being in its favour, on t‘qual terms the 
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cane should at least hold its own with tlie heet. Hut now eonies 
the mistake nnd its inonil. The su^ar content of tlie cane was 
lield to ]>e incapable ol inci’case : tlu* nu^tlKMls oi‘ inaniiraetniH' 
were often arcliaic and wasteful. H(‘(‘ti*ool su^ai- was the 
product of the most refined seientiiie skill in both directions. It 
was the fable of the hare and the tortoist*. 

In the ‘nineties then the lndi(‘s had sunk from 

prosperity to poverty. I heard it publicly stated at a meeting in 
the city of London that annexation t«* the Lnitc'd State's was tlu* 
only remedy. On some' of the islands the' peasantry wen' 
<*Iamonrin^ for food. And so things lui^ht have remained but 
for Mr. Chamberlain, who has never hesitatesl to cut hiinst'lf 
adrift from hide'-bound ])rejudices, and re^ardh'ss of tlu'in, to 
apply a practical remedy to an evil. 

In 1897, after obtaining from Parlianu'nt some te'Uiporaiy 
relief, he semi out a commission of iiKpiiry, of which Sir Ldwarei 
Orey was a member, and to which Sir Daniel Morris, tlu'ii 
assistant direndor of K(‘W, was attacluMl as scciu'tary. The* 
Imperial De'partnu'iit (if Agriculture' was(‘stablishe'd the'following 
year, and Sir Danie'l .Morris h'ft Kew to take u|) the' dutie's of 
(\)mmissione*r. In a re'ce'iit ])ape'r be'fo]*t‘ the' Hoyal Colonial 
Institute (se'e' Xntiiir, January 2t>) he' has give'ii a full, and I 
think e'xti’cme'ly mode*st, account of what he* was able* to achie'vc. 
That pape'r will spe'ak for itse*lf. My purpose* is to show how 
succe'ss flowed from the' patient and pe'isiste'lit application e)f 
sciontific me'thod. 

Idle* first thing was to see'if the* sugar cout«‘Ut of the* cam 
('ould be* imj)i'()V(‘d. Like' many edhe'r plants subje'ctcd to long 
eailt ivat iou^ it was Ix'licve'd to leave* lost the* powci’ of pi'oehicing 
seH'ds. The' Pacific Islands had be'cn i*aiisacke*d without much 
success to find more'product ive'kinds which might haxe* ai'ise'ii 
possibly by bud valuation. The* White I rans|)arcnt cane*, which 
is re'gai’de'd as a standard in the* VVe*st Indie's, yie'lds 2.1 tons of 
sugar to t he* acre*. As snga r conte*nt xaiie's, like* e*ve*rything e'lse*, 
in indivielual plants, it was sugge'ste*d fi om Ke*w that an 
improve'd race might be* e)btaine*d by the* pi'e)C(*ss of ('he*mical 
sele'ction by which th* \'ilmeu'ins w'e)i'ke‘d up the Ix'e't to 
a high standard and mauitaine*d it at it. Some* siu'ce'ss was 
obtaine'd, but it was e*vielcnt that it wemld lx* e‘\tie*m«ly slow. 
Hy a sti’oke* of gexxl lortum* a ene)!c rapid me*th(xl w'as dise ov(‘re*d. 
About 1888, .Mr. Bove*ll and Profe*sse>r llai-rison miticcel the* 
spontane'ous ex-currcnce* of se*e*dling sugar cane*s in Harbade)s. It 
was found that the* sugar-cane* die! actually pi'oduce* e*d, though 
in so small a epiantity that it had be*e'n overlexikefl. As this at 
once* ope*ne*d the* dexir te* seminal variation and se*le*ction, the* 
atte*ntion of the Colonial < )f!ice w'as at oiu'e* dire*cte*el by Ke*w' to 
the* importance* of the* discoxeiy. The* w'oi'k wois vigorously take'ii 
up by Sir I)anie*l .Morris, an.’ from 19ftS* onwards se*eidlings hax’c 
been Vaise'd em a large* scale by Mr. Ik^ve'll, anel continuously 
sele'cted fi'om, as wa*ll as liybridize*el. 

The re'sult has surpass(*d exp(*ctation. One* se*e‘dling cane*, 
fen* e'xample*, H. JlOo, gave* an in(*re*ase} more* than tlie* standard 
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of 1 ton an acre, representing a net profit of £8. Dr. Watts, 
the present Commissioner, estimates that the benefit to Antigua 
and 8t. Kitts alone would more than eover the ex| 3 ense of the 
Department. Mucli light has been thrown on the food require¬ 
ments of the cane by carefully conti*olled experiment. As might 
be ex])ected, potasli is found to be favourable, but phosphatic 
manures to have involved monetary loss. Dr Watts, who has 
been the pioneer in the pi-omotion of central factoi'ies, has 
obtained an increased production of 10 per cent, more than the 
* Muscovado system *. Nor is this all. The pests and diseases by 
which the sugar-<‘ane, like all other cultivated plants, is attacked 
had to })e combated. The Cambridge School was drawn upon 
Tor mycologists and entomologists. Mr. Maxwell-Lefro}^ achieve<l 
a notable su(*c(»ss in discovering the means of controlling the 
destrnc1iv<* moth borer*. 

Tin* upshot is that a mor ibund industry has Imhui given a new 
lease of lif<‘ by bringing scientific method to lM‘ar* upon it. 
Lninnez fttirr would say that the planter's might ha\e done it for 
thems(*lv<*s. But th^w did in»t, arrd, in fa<‘t, could not : a scientiik* 
campaign can no mor*e be (‘onducted by amateur's than a military 
one; the planters would not have known what ])ositions to attac'k, 
nor could tluw have found the necessary m(*n to do it nordii'ected 
tInun if they bad 

Other industr*i(‘s had to b<* revived or* cru^ated. Perhaps the 
most impor tant of tlu'st* was the pi*odu(‘tion of Sea Island cotton 
with tin* gfuierous la*lp (»f tht* rnit(‘d Statens. 

Lastly, but b\ no ineairs least, an etfici(‘nt system of rur*al 
educatitm has b<*(‘n organiztsl for the negr*o jreasantry. 1 have no 
hesitation in saying that it is far in advance of anything which 
exists in the count v where 1 am wr*itirrg 

And thus Sir* Chai*h*s Ijucas, speakirrg from tin* jrerspectiv’e 
of tin* (’olonial Oftict*. is abh* to say that ‘ whih* the eighteenth 
centnrv' saw the greatness of the West Indies, tin* nineteenth 
their* (^istn*ss, the twentieth century, he hopsl. would witness 
their* i*egener*ation.' 

But this is not the (*nd of the story. What has be<*n accom¬ 
plished in the W(*st Indies has not been without its effect as an 
(»bject-less rn elsewhere. It is to theer*e<lit of the (TOV(*r*nment of 
India that it has Ireen, as alrvady remarked, in advance of its 
time in pioneer-ing woi*k. It depraved (^hina of the monopoly of 
t(»a, and, with the help of Kt*vv, it has createrl the inibber indimtiy 
of tin* Last. Hut except as r*egar*ds forestry it has effected little 
in intensive cultivation. 

Canning (*laimed that he brought the New World to I'edress 
the balance of the Old. The Department of Agr*icultui’e for the 
Wt*st Indies has stimulated a new activity irr the East, where 
some of its trainer! r>fH(;ei*s have found a larger scr>pe for work. 
The re<*ently published ‘ Repoit of the Boaixl of Sci»*ntifi(* Advi(*c 
for India' show's an avv’akeness and initiative which vv'^ould ha\^« 
Ireen harktsl for in vain a dozen years ago. 
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CHIEF MATTERS CONOBRNINO 
DEPARTMENTAL ADMINISTRATION. 

On the estahlishment ot the Iinperial IVj)artnient <>1* A^vieiil- 
ture in Octohei* 1898, tlie first care ol’ tlie C\>niniissi()n(n* was to 
foster those agencies already in (*\iMt(*nee wliieli made for 
agricultural progress Tii most or all of tlu* i*olouies, (here 
existed something in the nature of Agricultural Departments, 
Botanic and Experiment Stations and similar agencies, and steps 
were at once taken to place these on a satisfactory footing. At 
the same time, care was exercised in securing tlm continuity of 
the work already accomplished in each colony ; theivfore eveiy 
use was made of tJie organizations that were alr(‘ady available, 
and the old activities were carried on under the new administra¬ 
tion, as far as possible, with onl}^ thos(‘ moditi(*ations that were 
directly suggested for the obtaining of increastsl (‘fUcieney. 

There were in the larger colonies, in most case's, oi'ganizations 
that merely reepiired consolidation and oilicial sympathy and 
encouragement to enable them to discharge use'fully and elfective- 
ly their work of in\estigation and dires-tion of agricultural (‘ttort. 

The similar organizations in the' smallt'r communities were' in 
ine>st case's in a ele'pre'sse'el e‘onditie)n, anel tlie>se' l•e‘s])onsil)le* fe)r 
their mainte'iiane'e were' faes'el with gre*at elillie'ulties, whie'h we're 
particularly e*onne'e'te'd with (he'ir linancial snppe>r(. Ae*tiv<* 
measures wei*e* at e)ne‘e‘ take'ii te) plae*e‘ the'in e>n a sound looting: 
financial aid was given, the* varie>us staffs we're* st re*ngt hene'el, anel 
vigorous line's e)f agriejultural we)rk anel inve'stigation weiv rapieil\ 
deve'lo[)ed. It is impe)ssil)le‘ to se't e)nt at le*ngth the* work that 
was ae'complishe'd, hut the* re'sults are* te> he se‘e*n in tlie* progre'ss 
e)f the e*ole)nie's, and are* se) in(e'rwe)ve‘n with the'gene'ral steny e)f 
elevele^pment that it is eliffie'ult, e>r may he* invieiious, teeele'al 
st'parately with matters ce)ncerning the* gre)wth in individual 
cf)le)nie's. A fail* iele*a eif the e*xte*iit of this progr<*ss is eihtaine'el hy 
refere'iice te> the* agrie*nltnral anel e*e*e)ne»mic re'ports «>f the* <lifle*i*e'nt 
e*olonie's. 

In e-emnexiem with the* large*r colemie's, the* we)rk e>f the* 
Imperial Departme*nt of Agiie*ultme* ee)nsiste*d prine*i])ally in 
e*onsulting with the (Je)\ e*rnme*nts in re*latie)n te> matte*rs e)f 
general agrie*idt ural [)olie*y in the e*nele*ave)nr te» preemote* (he* 
we'lfare e>f the e*e)le>nie*s aleeng esemmem line's, anel tee ses-nre sue‘li 
a de'gree* of nnifeermity eef thought anel actieeii as weenlel te*nel te> 
e'eemhine the* inte*re*sts e»f the* diHere*nt parts eef the* \Ve‘st Inelirs in 
a greater ele*gre*e' than that whie*h had hithe‘rte> ohtaine'el. In 
e'ffes-ting this, the* various Agrie*ultural (\>nfe*re*nce*s, re*fe*rre*el te> in 
another plae*e*, had a ve'ry marke'd iiithie'iies*, anel se'e‘nr(*el a cenn- 
munity of theuight anel ae*tie>]i hithe*rte» nnkneiwn in We*st Ineliaii 
affairs. It is difficult te> measures the* pivcise effee't anel value e»f 
these; they may, Imwevei, he* regarde»d as having he*en extre*nu*ly 
important, aiirl dcsei-ving e>f ahnnelant suppent to e*nsnr<‘ 
continuance. 

There was, in addition te) this, a measure of direct financial 
assistance, which is referred to later. It may, p<*rhay)s, he* state*el 
that the existence of the financial h(*Tp might have tendeel te» 
obscure the value of some of the othen* efforts, in bringing itahe)nt 
that almost the whole of the assistance was likf'ly te) he regareleel 
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as ])ping of the nature of monetary grants to enable work to be 
This is not an accurate view of the eonrlitions, for the 
assistance given l)y tlie Department, in aiding the co-ordination 
of effort, lias (5ontinued to possess its value, after the matter of 
financial aid lias ceased to exist. 

The labours in the smaller c<)lonies have been of a more 
exteiid(‘d and intimate character than in the case of the larger 
ones. Here, in addition to the functions performed by him in the 
cast' of the larger colonies, the (yommissioner of Agriculture has 
exercisf'd an advisory (jontrol in technical matters and, in addi¬ 
tion to maintaining correspondence with the respective Gov^ern- 
ments on matt(*rs of general agricultural policy, he hfis kept in 
communiciation with the* otTu'ers of tin* local (h^partmouts of 
agriculture, and has advis(*d with regard to the detailed work 
carried on in each colony, in<*luding the work of the Botanic and 
Kxpi'rinient Stations and agricultural education. 

To all the colonies in this (*lass there has been granted 
a vc*ry large* measure of financial assistance ; indeed, in the early 
stages the cost of the maintonama* of local departments of 
agriculturi*, togetln*!* with much that was concerned witli agri¬ 
cultural education and many lines of woik relating to agricul¬ 
tural ])rogrcss and dev<*lopm(*nt. was borne hy the Imperial 
Grant-in-aid. 

The work has he(*n of so eomplex a ehara(*ter that it is 
e.\tr(*mely diflicull to present a story which shall do justice to all 
its phas(*s, oi* to put forward an a(‘count in whi(*h every ])art 
stands in correct ])i‘oportion. It hecHUiH's ne(*essary, therefore, to 
d<‘al with various featur(‘S of the work in separate sections. 

The notes in the following seetion are intended mainly to 
show tin* liiiancial asp<‘ct of the <‘ase, and to indicate in geiu'ral 
terms th<* principal dii*ections in which expenditure has het*u in- 
curi’cd ; no atU'iiipt is iinuh* to deH(*rihc in detail the r('sulfs 
oi>t‘.lined, this Niewofthe work being d(‘alt with suhse(juently. 

Ill eouiu'xioii with the linaucial aid that was given, it is well 
tc) point out tliJit all ap[)ropi*iations were ])l;iced on the Golonial 
Kstimates, and administered undei* the advice of the C’ommis- 
siouer of Agriculture. It should he observed here, that inmost 
eases wlu'ie the Imperial (jrant-iii-aid shows a falling off* in 
amount, or e\t*n ceases, the work formerly carried on with the 
aid of the grants has been maintained )>v appropriations from 
colonial funds. At this .stage, it is eiiiiveiiient to give attention 
totlu* details in connexion with the different (*olonies. 

.Iamau .\. 

The amounts a])propriated to this colony from the Imperial 
Agricultural Grant have been as follows:— £ s. d. 


. 


88 

10 

t) 

1900-1 . 


489 

19 

0 

1901-2 . 


450 

0 

0 

1902.:i . 


450 

0 

0 

1903-4 . 


312 

0 

0 

l904-r. . 


224 

11 

e 

1905-1) ...* ... 


250 

0 

0 

Total 


... £2,265 

1 

0 
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This colony, being distantly se{mi\‘itp(l tVoiu the other West 
Indian Islands and having eonsiderable (iuaneial r(‘sour(*es, 
required less help than most of the otliers. The CVauinissioner 
of Agriculture was consulted with regard to llu» general agiieul- 
tural policy, and paid live visits to the colony—in 18111), 11)01, 1008, 
1905 and 11)07. 

As an outcome of tlie genei'al tendency throughout the 
West Indies, there has been, during tin* j)t*riod undi*!* review, 
considerable re-arrangement in connexion with local agri¬ 
cultural administration, and various d(‘par(ments liave been 
grouped together into a Department of Agilculture for the 
Colony. 

The financ'ial help rendered through tlu* Imperial Depart¬ 
ment of Agriculture was devoted to providing the s(*i‘vices of 
a Lecturer in Agri(*ulture. 

British (iUiana. 

The appropriations from the Imperud Agricultural (irant 
have ))een : 

£ s. d. 

;D8 is 7 
755 8 5 
551) t) 0 
.55t) 0 0 
550 0 0 
518 7 t) 

550 0 0 

Total . t::i,852 II 0 

In tin* Report of tin* Royal (’ommissioii of 1807, |)ar. 31, p, 85, 
r<*f(*renc(* is made to tin* investigations that W(‘i*e in progress in 
this Colony in connexion with experiments with sugar-can(*s, 
and it was c()nsidere<l desirable that some assistance should he 
furnished through the lm[)(‘rial D(*partnM‘nt of Agricult ur(‘ to aid 
aline of work most usefully begun. TIk^ a))ove-]ru‘ntion<*d aj)pro- 
])riations were tlieref(>r(* devoted to this object, and were* applied 
partly in the payment of salari(*s of assistants (*ugaged in tin* 
work at th(3 Experiment Station and ])ai‘tly in meeting expenses 
incidental co the tii*ld work Xo furth<‘r appropriations have 
been made sinc(* IDOt), 

In this Colony, a considerable amount of rcMirge uization has 
taken place in relation to tlu* d(»partnu*nts conn(*(;ted more dir(*ct- 
ly with agricultui’al work, and theiN* iu»w exists undei* statutory 
authority a well-(*(juipp(»d D«*p.i?’tin(*nt of Sei(*nc(*and Agriculture. 


181)9-11)00 

19t)0-l 

1901- 2 

1902- 3 

1903- 4 
1901-5 
1905-0 






Trinidad and Tobago. 

The following appi'opriations have l>een made to this Colony 
from the Imperial Agricultural Grant:— 


1898-9 


£ s. d 
137 2 9 

1899-1900 ... 

..• ... 

490 11 8 

1900-1 

. 

635 14 11 

1901-2 

. 

500 0 0 

1902-3 


300 0 0 

1903-4 


500 0 0 

1904-5 

• •. ... 

400 0 0 

190.5-6 

... 

100 0 0 

Total 

... 

. £3,563 9 i 


The foregoing sums were allocated towards the upkeep of 
the Botanic Station in Tohago, whkdi was largely maintained 
from this grant during the period under c'onsideration. No appro- 
pnation has been made from these funds since )90H, andthe 
Botanic Station is now maintained entirely from lo(*al funds. 

The circumstances of Trinidad were not such as to require 
financial assistance from the Im|M‘rial Agricultural Grant. 

Very considerable activity has oeen manifested in recent 
years in providing for the official expression of agricultural 
assistance. Various departments have been linked together into 
a Department of Agriculture for the Colony of Trinidad and 
Tobago, and an extensive Board of Agriculture has also been 
created. 

Barbado.s. 

The appropriations from the Imperial Agricultural Grant to 
the Colony of Barbados have been as follows 



£ 

S. 

d. 

1898-9 

625 

0 

0 

1899-1900 . 

1,826 

4 

0 

1900-1 

2,056 

5 

0 

1901-2 . 

1,900 

0 

0 

1902-3 

1,905 

0 

0 

1903-4 

1,925 

0 

0 

1904-5 . 

. . 1,995 

0 

n 

J906-6 

1,893 

0 

0 

1906-7 

. 1,794 

0 

{) 

1907-8 . 

... 1,336 

0 

0 

1908-9 . 

979 

0 

0 

1909-10 . 

979 

0 

0 

1910-11 . 

. 829 

0 

0 

Total . 

...£20,044 

9 

0 


These appropriations, in the earlier yeai*s, were devoted 
largely to the maintenance of the experiments with sugar-canes, 
whichi had been instituted prior to the establishment of the 
Imperial Department of Agnoulture. The substantial appro* 
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priatiou permitted of ro-arrangemont and t^xtension of the 
work, anfl enablerl the Govei'iinient to seeond Mr. J. R. Rovell 
from his post as Superintendent of the Refoi-inatory, in order to 
take charge of the agricultural side of these exptunnients. At 
the outset, attention was concentrated on sugar-caneox})eriinent8, 
and indeed the reference in the Colonial Estimates in this 
connexion for certain years is to sugar-caiu* t^xperinumts only. 
Later, other subjects of empiiry came under consideration, 
notably cotton, which has o(*cupied mu(;h attention. 

It may be well to mention that, ol the foi egoing appropriation 
of £20,04 1, some £5.(M)0 has been devoted t(^ th»» chemical side of 
the work, and some £11,300 to the agricultural. 

The foregoing figures include the following matters. From 
the year 1800 to 1008-0 an appropriation of £350 a year was 
made to provide tln‘ services for Barl)ados of a Lecturer in 
Agriculture. From 1000 to 1000-7, an appro])riation of £00 
a year was devoted to agrieultui*al siLolarships, which were 
tenable at Harrison (\)llege. In the y(‘ar 1007-8 this appropria¬ 
tion was redu(‘ed to £50, and then ceased. 

It is desi!*abl(» to point out that, although tlie Ht‘ad ()llice of 
tlie Imperial Department of Agricailture is locatisl in Barbados, 
this has not made any essential diff(‘r(Mic(‘ in th(‘ r(dationship 
lietween the Imperial l)epartment and th(‘ local department as 
(jonipared with tlu* relationship to Ww local de])artments of 
agriculture in oth(‘r colonies. Tlu‘ actual fact is that the local 
department of agricultur(‘ in Barbados arose slowly as tin* out¬ 
come of the linan(*ial and general assistance given by the Imperial 
Department i»f Agriculture: this is in (*onlrast to the manmu* 
of origin of tlu* lo(‘al depart* nients in tlu* larger coloni(*s. Tlu* 
i*(»lationship was of the same chan»ct(*r as that maintained with 
the similar departments in tlu* Windward and Leeward Islands. 
There is no doubt, however, that BiiiLados derived much benefit 
fi'om tlu* (‘loser association with tlu* vaiious oflicers of tlu* 
Imperial Departnu*nt that was l•(*nder(*d possible by tlu* p]*esenc(* 
of the lu*ad-(juarters in the colony. 

These matters an* of iinpculance in presenting d(*tails of the 
actual depeiuleiuM* of the local Department of Agricultun* of 
Barbados on the Imperial Department of Agriculture for its 
origin and giowth. Plu* assistance aflbrded, hoth advisory and 
financial, has lu’cn hu-gt*, and i jiroper coin()i*(du*nHion of the slate 
of the i*(*lationships that have existed betw^een the two D(*part- 
ments should make it nniu*ce.ssary to point out that no monetary 
contribution has ever been mad(* by the Colony of Barbados to 
the lm))erial D(*partment of Agriculture. 
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Grenada. 


The appropriations to this Colony liave been :~ 

£ 8. d. 


1898- 9 

1899- 1900 

1900- 1 

1901- 2 

1902- 3 

1903- 4 

1904- 5 

1905- 6 

1906- 7 
19(»7-8 

1908- 9 

1909- 10 


360 

4 

11 

734 

9 

2 

811 

5 

10 

755 

0 

0 

730 

0 

0 

553 

0 

0 

410 

0 

0 

430 

0 

0 

575 

0 

0 

501 

0 

0 

250 

0 

0 

250 

0 

0 


Total .£6,359 19 11 


The appropriations were devoterl to the niaintenanee of the 
Botanic Station, which had been estaldislied in 1887 with the 
object of ])rovidin^ a collection of economic plants, and to alford 
a medium for the exchange of information and the study of 
problems connected with the staple industries of the colony. 
Expei'iment and demonstration plots were establishes!, in addition, 
in various parts of the countr 3 \ Other work ine liuled the provision 
of lectures to teachers in Klementary Schools and assistance in 
affording instruction in agricultural practice to a limited numbei of 
pupils. Arrangements were also made for supplying the services of 
an Agricultural Instructor, whose duty it was to tra\ el through the 
countr}', affbiding instruction to peasant <*ultivators in the imui- 
agoment of their crops, superintending the woik connected with 
the experiment and demonstration ])lots, and serving as a con- 
ne(*ting link between the Botanic Station and agriculturists 
generally. During tht^ time, a small expenditure of £ 150 was 
made on account of an agricultural scholarship, tenable at Har¬ 
rison College, Barbados. 

In 1905, an effort was made to increase the scope of the work 
by placing the station in charge of an officer who had received 
a general training in science. A wider range of subjects, embrac- 
ing problems connected with agricultural chemistry and the 
pests and diseases of crops, was thus brought within the compass 
of the work of the Station. 

With the diminishing Imperial Grant, the charge of mainUm- 
ance was borne in increasing amount by local funds, the final 
contribution from Imperial funds being made in 1909-10. In this 
year, complete i-e-organization took place : a local Department of 
Agrioultui*e was created under Ordinance No. 8 of 1909, the 
general control being vested in a Boaid of Agriculture, while the 
detailed work is carried out by a Superintendent of Agriculture, 
and the necessary staff. Definite provision is made for perform¬ 
ing the work in consultation with the Imperial Commissioner of 
Agriculture, and the local department is closely linked witli the 
Imperial Department t)f Agriculture in an efficient manner. With 
the re-organization, the scope of the work has been extended ; 
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a chemical laboratory has l)Oon added, and the hope is that, with 
this laboratoiy, with the Botanic Station and various experi¬ 
ment stations throughout the country, and with ofhcers travel¬ 
ling from place to })laee, there is now created a local Department 
of A^ricultuix^ which will he able to carry on work advancing 
knowledge, and will form a bureau of agritailtural intelligence 
capable of assisting materially tlie agritadtural eltbrts in the 
Colony. 

It is important to realize that, bv the aRiliatiou referred to 
above, the services of the scientific otlicers of the Imperial Depart¬ 
ment of Agriculture are a\ailable, without cost, to supplement 
the efforts of the local officers—-an ari*angement aflbiding the 
Colony the benefit of the services of a wide range ol* scientific 
help and guidance. 

As has been indicated already, tlu‘ wdiole cost of the re¬ 
arranged Department of Agriculture for (Grenada is borne by 
local funds. 

St. Vincent. 

The appro]u’iations from th(‘ Im])erial Agricultural Grant 
have been as follows : — 


£ s. (1. 


1898-9 . 

271 

1 

0 

1899-1900 . 

.. 1,082 

11 

8 

1900-1 . 

... 2,778 

7 

7 

1901-2 . 

. . 1,023 

12 

11 

1902-8 . 

... 1,125 

t) 

0 

1903-1 . 

... 1,100 

0 

0 

1904-r, . 

... 1,318 

0 

0 

1905-t) . 

I 222 

0 

0 

1900-7 . 

!.*! l’299 

0 

0 

1907-8 . 

913 

0 

0 

1908-9 . 

585 

0 

0 

1909-10 . 

585 

t) 

0 

1910-11 . 

585 

0 

0 

Total 

.. £15,087 

10 

8 


Tjie lirst care of tht' Iin|>erial Dejjartnu*nt of Agriculture* was 
to make provision for the* adc<juat<‘ maintenance of the* Botanic 
Station, w hich occujjics a j>ortion of the site of the Botanicj (Jai*den 
establislicfl in 17t)o ; this gai'dcn is believed to be tlui first 
institution of its kind in tlie West Indies, and possibly in the 
New World. By making this Station the centre of agricultural 
effort, it was hoped that benefits might acci-ue to the (^V)lony from 
the iinpiovement of agricidtiiial nu‘thods and the direction of 
energies into new channels a hope that has been abundantly 
justified. 

This assistance w'as rendered imperative on account of the 
disastrous Imi ricaiie of September 1898, and in connexion with 
the various j>lans that w'lue devised for ameliorating the condi¬ 
tions that exist(*d subsecnieiitly. In <*onnexion witli these plans, 
at about the same time* tiiat aid was fiist nmdeied to the Colony 
through the Imperial Department of Agriculture, there 





was established a Land Settlement Scheme, having for its 
objetjt the provision of land for cultivation by the peasantry. 
The need for such laud was increased by the eflFects of the hurri¬ 
cane mentioned. Much work connected with this scheme has 
been perfornie<i })y the locml Department of Agriculture; the 
allottees are carefully supervised in the working of their holdings 
by an Agricultural Instructor, who carries out his duties under the 
direction of the Agricidtural Superintendent. The services of 
this officer liave not been a charge upon the foregoing appro¬ 
priations. 

The large appropriation for the year 1900-1 is accounted for 
by the estaldishment in that year of an Agricultural School. In 
this school, from about fifteen to twent}^ boys are maintained and 
trained in agriculture. The work of the establishment is con- 
ducttni as part of the Agricultural Depai’tment, and is under the 
charge of a llesident Master who re^iorts to the Agricultural 
Superintendent. The school possesses good buildings, and stands 
in grounds cultivated by the pupils as part of their training. 
The cost of the maintenance of the Agricultural School has 
been entirely met from the Imperial Agri(‘ultural (Iraiit. 

A Government V\‘terinarv Department, the work of which 
is carried out under the Agricidtural Denartment, was establish¬ 
ed in 1907. The cost c)f tins is borne by local funds. 

In 1903, the cultivation of c*otton was started experimentally 
by the Imperial Department of Agriculture ; from that time on¬ 
wards very substantial progress has been niade, until now 
cotton-gK)wing constitutes the most inn>ortant industry of the 
Colony. A very considerable part of the Hnancial appropriation 
of the earliei years of the period under review must he regarded 
as applied to the esiahlishment of the cotton industry. 

Small appropriations were made for lectures to teachers in 
elementary scnools in 1901-5 and 19t>5-H. 

With the diminishing Imperial Grant, the charge of main¬ 
taining the local Department of Agriculture lias been met from 
local funds. 

The disastrous eruption of the Soufriere in 1902 exercised 
the energies of the officers of the U>eal Department of Agriculture 
who assisted in reporting on the devastated districts and on the 
.steps to he taken to provide for those driven from these land.s, h.s 
well as in devising measures for ri*c*laiming the afi'eeted ureas 
when the \olciini<* activity ceased. An account (»f the nature of 
the work that was done, particularly in relation to the Land 
Settlement Seheme, is given in the Indian Bulletin. 

Vol. XI, p. 194. 



St. Lucia. 


The appropriations from the Imperial Aj^ricultural Grant 
allotted to this Colony have been: — 





£ 

S. 

d. 

1898-« 


... 

341 

15 

19 

1899-1900 ... 



... 1,058 

19 

2 

1900-1 



... 1,130 

18 

7 

1901-2 



... 1,500 

0 

9 

1902-3 



... 1,347 

9 

9 

1903-4 



... 1,347 

9 

9 

1904-5 



... 1,196 

19 

9 

1905-6 



... 1,227 

8 

1 

1906-7 



918 

9 

9 

1907-8 



715 

9 

9 

1908-9 



5(M) 

9 

9 

1909-10 



5W) 

9 

9 

1910-11 



500 

9 

9 




.. £12,281 

17 

8 


The appropriations were prineipally expendcfl upon the 
niainteiianee of the Botanic ann Expeninent Stations and the 
Agricultural School. In 1899, provision was made for an Agri¬ 
cultural Instructor, whose duty was to travel through the coun¬ 
try for the purpose of advisn.g on agiicultural matters; this 
officer also had charge of the experiment and demonstration 
plots situated in country districts. 

For ti\e years a scholar from St. Lucia held the Agricultural 
Scholai*ship tenable at Harrison College, Barbados, provision for 
which is included in the sums mentiom‘d above. 

With the reduction of the Imperial Agricultural Grant the 
work of the Botanic and Experiment Stations has been main¬ 
tained, practically in its entirety, by appro[)riations from local 
funds. 

LEKWAHI) Islvm)^. 

Tlie following appropriations from the Imperial Agricultural 
Grant have been made to the Leeward Islaiufs P\*deral Govern¬ 
ment :— 




£ 

H. 

d. 

1899-1909 . 


703 

u 

1 

1900-1 . 


... 1,106 
... 1,425 

i 

4 

1901-2 . 


0 

0 

1902-3 . 


... 1,215 

9 

9 

1903-4 ... • ... 


1,338 

0 

9 

1904-5 . 


... 1,472 

0 

0 

1905-6 . 


... 1,365 

0 

0 

1906-7 . 


... 1,365 

0 

0 

1907-8 . 


.. 1,370 

0 

9 

1908-9 . 


... 1,040 

9 

0 

1909-10 . 


... 1,040 

0 

0 

1910-11 . 

... 

760 

0 

0 

Total ... 

••• 

...£14,199 18 

5 








The foregoing sums were'applied to the object of maintain- 
ing a central scientific establishment having an interest in the 
agricultural work throughout the Leeward Islands ; this establish¬ 
ment was provided with a fairly well equipped chemical laboratory 
and staff, and served as a place of reference for scientific questions 
for the Colony. A considerable part of the work of the experi¬ 
ments with sugar-cane, cotton, cacao and other crops, as well as 
in connexion with general agricultural matters, has been carried 
out from this centre, in collaboration with the officers of the 
various local Departments of Agriculture. For the furtherance 
of this work the senior officers have visited the various Presiden¬ 
cies, provision for their travelling being included in the appro¬ 
priations. 

An Agiicultural Scholarship having an annual value of £7o 
a year, tenable at Harrison College, Barbados, is included in the 
foregoing for th(‘ years 1901 to 1907, inclusive. 

The following are the details of expenditure and general 
administration in the different Presidencies of the Government 
of the Leeward Islands:— 


Anticiua. 


appropriations for this Presidency have been 

£ s. 

(L 

1898-!) 

. 101 

8 


J8}»!)-1900 ... 

. 509 

10 

0 

litOO-1 

. 944 

3 

9 

1901-2 

. 649 

0 

0 

1902-8 

. 630 

0 

0 

1908-4 

880 

0 

0 

1901-5 

. 984 

2 

6 

1905-6 

. 931 

2 

6 

im«5-7 

. 931 

IJ 

11 

liK)7-8 

. 904 

0 

0 

I!H)8-9 

. 671 

0 

0 

1909-10 

. 671 

0 

0 

1910-11 

. 67110 

9 

Total 

.. £9,486 19 

1 


These appropriations were de\oted to the maintenance of the 
Botanic and Ex|>eriment Btations dealing Avith the general 
agricultural problems of the Presidency, particular attention 
being given to work with sugar-cane and cotton ; though 
practical consideration has been afforded to a wide range of 
industries. In the re-introduction of the cotton industry, the 
work of establishing and running the cotton ginnery, subsequent¬ 
ly transferred to a local (‘oinpany as a going concern, was 
entrusted to the officers of the Department of Agriculture, and 
successfully carried <nit. 

The aliove appropriations include a sum of £205 a year, from 
1903-4, for the purpose of affording instruction in science and 
agriculture in the secondary schools. An Agidcultural and 
Science Master was appointed in 1902, who gave instruction at 
the Grammar School and other secondary schools, as well as 
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lectures to elementary teachers. The amount mentioned in the 
appropriation made provision of £70 to £00 a year for agricul¬ 
tural scholarships tenable at the Grammar School. 

St. Kiti's-Nkvis. 


following a])pr 

)priations were made to this 

Pre.sidency :— 


£ 

s. 

d 

1898-9 

. 285 

19 

1 

1899-19(K) ... 

. 908 

11 

2 

1900-1 

. 1,1 It; 

17 

n 

1901-2 

. ... 895 

0 

0 

1902-3 

. 910 

0 

0 

1903-4 

. 910 

0 

0 

1901-5 

.1,130 

0 

0 

1905-t) 

. 1,185 

0 

0 

l9t)t>-7 

. 1,185 

0 

0 

1907-8 

. 1,115 

0 

0 

1908-9 

. 780 

0 

{) 

1909-10 

. 780 

0 

0 

1910-11 

. 580 

0 

0 

Total 

.£11,811 

8 

5 


1'he apj)ro|)i’ijiti()n Tor tliis Presidency eo\M*i*H exnenditiir(‘ in 
the islands of St. Kitts, Nevis and Anguilla. Tlie Botanic and 
Kxperimejit Stations in St. Kitts were, in tli(‘ (‘arlita* years, 
maintained entirely from tin* Iinpei-ial A^rienltnral Grant, and 
a snl)sidiary station in Nevis w'as estal)lish(‘d and maintained. 
Much att(‘ntion was ^iven to work connected with tin* sugar 
industry, and later on to the cotton industry also, in all these 
islands 

A provision langing from £225 to £250 per annum is 
inelndt'd in the foregoing, for the maint(*nanee of an Agricultural 
Instructor and an Kxperinaait Station in Nevis; this has h(*en 
supjilemented later by a grant from local funfis. 

It was originally propt>sed to constitute an Agricultural 
School in St, Kitt.s, on the lines t>f tla»si* t*stahlished in 
St. Vincent, St. ljucia and Dominica : the proposals w(*re 
sul)se<|in*ntly modili(*<l, howev<*r, aiul insti'uetion in seienet* and 
agriculture was jirovided for in the St. Kitts (Jrarnmar School a 
GovernnaMit institution ievi\t*<l in l!MH. Kor this purpose, an 
Agricultural and Sci(*ncc Master was appointed, ainl an annual 
provision of £210 made, from 1902-3, for his maintenance aiifl the 
upkeep of about eight agricultural scholarships. 
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Dominica. 

The appropriations to this Presidency have ]>een as follows : 



£ 

a 

d. 

18«8-'J . 

. 7<Kt 

4 


18»9-I!H)() . 

... 1,45.') 

14 

8 

1900-1 

... 1,014 

15 

8 

15M)l-2 . 

1,44.) 

0 

0 

1902-3 . 

. 1,120 

(> 

P 

1903-4 . 

. 1,420 

0 

0 

l!K»4-5 . 

. 1,420 

tl 

(1 

HK)5-« . 

. 1,3.3.') 

0 

(1 

HK)«-7 . 

. 1085 

{) 

t) 

1907-8 . 

. 890 

tl 

P 

l!M)8-9 . 

. tU5 

{) 

0 

1909-10 . 

. Hl.5 

0 

P 

1910-11 

81.") 


P 

Total 

. £11,870 

14 

5 


Tile inaintenanee ot‘ the Botanic (lardens and Experiment 
Stations was the first consideration, on the estahlishment of the 
Imperial Department of A^ruailture. and this absorbed a cou> 
siderable part of the appropriation: m lat(‘i* \ears, as the grant 
diminished, the maintenance of tin* stations )ms been proMded 
from l(M*al funds. 

In l9tMI, an Agncultui’al School \\«is i‘stablished toi the j)io- 
\ision ot instrneticni in practi<*.d agrieidtnre ; accommodation 
was pro\ ided for some t NN ent\ pupds. This in\ol\ed ,in expendi¬ 
ture of about £ootl a \ ear from tlie al)o\ e-mentionerl giants Ii 
will thus be .seen that in later \ears llu* app?*opi‘iation has lieen 
largely applied to the maintenance of the Agricultural School. 

All Agricultural Instria-tor \>as ap|»ointed in HltMl, and con¬ 
tinued to hold <»ftiee until ltM>5 Another matter ha\ing refer¬ 
ence to agrii’iiltural instruction is th«it three courses of lectures to 
elementary teachers were given in ItHMM and IJldl 2 


Momskkkai 


apjirt>|)riatiuns hH\e bmi 





£ 

s. 

d. 

1899-19(K) . 

239 

14 

7 

1900-1 . 

89.5 

2 

4 

1901-2 . 

.')12 

P 

ti 

1902-3 . 

... 81.) 

P 

{) 

1903-4 . 

.■)0O 

P 

P 

1904-5 . 

... .5.50 

P 

P 

1905-6 . 

.550 

0 

<1 

1906-7 . 

.5.50 

P 

P 

1907-8 . 

800 

0 

P 

1908-9 . 

... .55<i 

tl 

P 

1909-1(» . 

.5.50 

P 

P 

1910-11 . 

100 

i) 

P 

Total . 

... £6,511 

16 

11 
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The appi-opriatious have been devoted almost entirely to the 
maintenance of the Botanic and Experiment Stations an<l the 
affairs relating to them. In this Presidency, efforts connected 
with Botanic Stations such as liad been maintained in most of 
the West Indian Islaiuls, had betm susjH*nded, so that it was 
necessary to organize the work from tlie beginning. This neces¬ 
sitated a relatively large outlay in In 1899, Montserrat 

experienced a disastrous hurricam*; consecjuently much of the 
early work of the agricultural ollicers was d(*voted to assisting 
the peasantry to restore their holdings and ameliorate their con¬ 
dition ; while, in conneximi with the same matter, a large 
distribution of useful [Wanting material was made from the 
Botanic Station. 

The intr()(iuction of cetton-growing as an industry has 
afforded much scope for successful work on tlie part of th(‘ local 
Department of Agriculture and the oiganizations with which it 
is connected, and tliis work has been of the greatt‘st importance 
in relatioji to the largely increased prosperity of Montserrat in 
recent yeai’s. 

A small amount of expenditure was incurred between the 
years 19tH-2 and 1907-8, in eonnexion with the work of a loeal 
Agneult ural I nst ructor. 


Courses of lecturtvs and demonstrations 

to 

elementary 

eachei-H were gi\en in 1990, 1901, 1902 

X'MUjrs Islam 

approj)riatious from the liuj 

and 1900. 

)S. 

)erial Agricult 

ural Grant 

a\ e been 

£ 

s. 

d. 

um-\ . 

791 


1 

1901-2 . 

511 

0 

0 

1902-3 . 

510 

0 

0 

1903-1 . 

517 

{) 

0 

1904-5 . 

590 

0 

0 

1905-0 . 

55i) 

0 

0 

1906-7 . 

55( > 

0 

0 

1007-8 

550 

0 


1908-9 . 

550 

0 

0 

1909-10 

550 

0 

0 

1910-11 . 

190 

0 

0 

Total . . 

... £0,192 

0 

1 


Prioi to the efforts for whi<*h these a])pr(ipriations 
were made, nothing had hoeii attempted in the way of Botanic 
or Ex|>erimcnt Stations in these islaiuls. It became necessary, 
therefore, to obtain land and to la\ out the station rcijuirtsl foi 
the work, Jiml then to determine the line along wbic:)i agricultural 
])rugress should be directed. Peculiar difficulties existed, iu that 
the land-holders are j>rincipiilly iH^asants wlio are more accustom¬ 
ed to seafaring occupations than to agriculture. 

The earlier work was devoted to aii attempt to «levelop 
ti small land settlement scheme, under wliich the land-holders were 
to Ihj guided and assisted by the newly formed Agricultural 
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Department. At the Hame time, piovision was made for assisting 
tliese laiid-lioldei'H and other peasants in reaping their small erops 
of sugar. 

The development of the cotton industry in other parts of the 
West Indies soon liad its intiueiice in tlie Virgin Islands. As 
there now existed a definite agricultural organization, it became 
possible to intrcKluee and foster the cultivation of cotton, first in 
the Ex])eriment Station and subse<|uently on the holdings of the 
peasantry. In the course of a hnv years, a substantial cotton 
industiy was established, that has entirely alterefl the conditions 
of life in these islands. To acc*omplish this, it has been necessar\ 
for the Agricultural Dejiartment to develop not only the agri¬ 
cultural sid(‘ of the cotton industry, but also to provide all the 
required machinery for ginning and baling tlie cotton, and in ett'ect, 
to ])urc*hase and shi]) it ; thus the whole of the work, short ()f the 
actual growing and jiicking of the cotton, has be(‘n undertaktMi by 
the Agricultural Department. 

Some ])orlion of the ex])enditure incidental to pi*o\iding 
tlMM’otton ginnery fell upon the appi-opiiations above r(‘co?*ded : 
but as the industry became remunerative, the i'ni*th(‘r cost was 
met from local funds. It should be added that the British (’ottoii 
(Growing Association has afforded assistance that is much 
appreciated towards the acijuiring of the machinery necessary 
for preparing the (M*op foi* export. 


In making th(‘efforts outlined in the foregoing paragraphs, 
the w^ork of the Head Office and its Staff has played an impor 
taut part. It has been necessary for tlie Oommissionei' to pay 
frequent visits to the various islands, and a vt‘r\ (‘onsidiaable 
amount of time has been taken up in travelling. In the earh 
stages, the sei’vices of a tiavelling assistant w'ert‘ imgaged, but 
as tlu» work was gradually (Uganized it was found that these wiue 
less essential, and the technical expert officerssuc*h as the Ento¬ 
mologist and the Mycologist wt‘re <*aused to spend more tinu* in 
travelling, in order that tliey may attend directly to matters (^f 
moi'e particulai* urgency in the different islands. 

By means of frequent visits and abundant c<)rrespondt*nce, 
a sound knowledge of the work in jingress in each island has 
been acquired and recorded at the Head Office, and in itdurn 
advice foi* the guidance of local officers has been issued. The 
interchange of views has lu^eu of f onspicuous sm’vice, and largelv 
instrumental in securing the su<‘ccssful progress that is to bV 
reported. 

IVritKlical reports of the work in eacli island liav e been furnish¬ 
ed by the resi^onsible officers. These are printed and widely 
circulated, thus not only bringing under the notice of the com¬ 
munities in vidii(‘h the work is done information as to what is 
fxjing attempte<I and achiev«»d, fuit also making the information 
available for a wdder range of i*eaders; so that mattei*s of 
agricultural knowledge are exchanged betw^eon various communi¬ 
ties, and in turn the energies of the wwkers are further stimulated. 

ft H<H)U fiecatue evident that gcanl results would follow if 
means existed for inculcating knowledge and exchanging 
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iaformation in a wider luaniier than was piissibb by means of 
visits, eorrespondenoe and reports, and <o this end tAVo journals 
were founded. The fn*sl of these is the Wet^t Indmu ihiUetin, 
wliieli is intended to t'onn a inedintn tor the publication of paper's 
relating to agricultural research and ])rogn*ss, and to pi'ovide 
a means of placing <ni record the Aveightier results obtained as work 
contimu's. Th(‘ second is the Affvirulturdl News, a fortnightly 
journal intended for the circulation of information of geireral 
agri(‘ultural interest and <if a more ephemei*al chai*acter. 

The Annual Reports, the HVn' hufitni Bulletin and the 
Anricnlluvftl News bav(' been jaiblisbed rt'gulai'ly, as far as 
possible at delinite intervals, in addition to these, the l)e})art- 
ment issues Pamphlets aiul Leaflet.s, from time to time, tin' 
formei'of whi(‘h constitute a deti'»ite Series containing sixty-eight 
numbers, so far. These pamphlets are an important part of the 
niatt(U’ published by the Department, as they deal in an essential¬ 
ly practical manin'r with a wid<‘ raiigc of sid)jecls of agricultural 
inti'rest, in tin* Wt*st Indies. 

R(‘searcli work in Kntomology and Mycology has be(*n 
c.t}*ried on in the laboi'atorics attached to tin* ib*a(l ()ilic(', and 
l)y this nn*ans valuable additions hav(* lM‘cn mak<* to oiu* knowl- 
t‘dg(‘of ins(*ct and fungus pi'sts of crops, and th(*re has bt*en in 
.id(lition the circulation of a large amount of knowledge res])eet- 
ing these subjects, for the infoi*mation and guidance of agricul¬ 
tural ollicers and the planting communities throughout the 
West Indies. 

Viewi'd broadly, the work of the Imperial l)t‘partm(*nt of 
AgricidtniH* may be s(*<‘n to have consisted largely in strengthen¬ 
ing, restoring and giving stability tt> t*jfbits diri'cted toward the 
increas<* of agricultural kin)\\ ledge*, and in wi(h‘ning the range of 
.♦gricidtnral practice which e*\i.sted in some* fe)rm or e)the*r in 
vai’ieens parts <»f the* We*st Indie*s prie)r te) its e*stahlishment. It 
was re*e*ognize*d that the*se* e'llbrts, pro])e*rly sustained and 
eiii-e'ctesl, were* e-apable* of wea’king gre*at im])re)ve*ments in the* 
e-<mditie)n e)f these* <-e)h>nit*s ; it was furthe*r pe*)-ce*i\e*d that t lie* want 
of stability and l•o-e^re^ination, and the* lack of assurance of con¬ 
tinuity w«*re robbing t'xisting e'tfbrts e)f the* gre*ate*r part of the*ir 
usefulne.ss, and elissipating the* e*ncrgie*s e)f theise* resiMinsible for 
tho.se e'ffbrts. By furnishing, in the* first in.stance, funds by 
me‘ans e)f whie-h t he*se* e‘He>rts e*e)uld be utili/eMi, and then, when 
the me*ans of work we*re* ]iro\ iele*d, pre'ssing for full activity along 
various lines, material jirogress has be*en made. 

A result of the* work that is of some importance has bee*n 
the* e*lfe*cting of free* inte*rcou)*se* betwee*n the agrie'Ultiiral olhcers 
and agrie*ultural e*e)mmunitie*H in the scattere*d ce)le)nie*H. In this 
way otie group lias leaiiied miieh fremi anotlier, and the ten- 
eleme-y has ceinseepiemtly arise*n to loe>k at econeunic agricultural 
ami ee)mmere*ial problems from the broader standpoint of the 
West Imlies as a wliole*, rather than from the basis of emisidera- 
tions having a purely local value. Uidortunatedy feir those wJie) 
are e*oncerned more directly, some reaction has set in, as so fre*- 
epiently liappens; sothat at the moment there is a tendejiey in 
.sernie quart el's to emphasize the individuality of separate colonies, 
and to urge for their individual, ratlier than tlieir collective, 
consideration. 
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The larger oolonieft having agrieultnral organizations on 
a greater sc*ale, and industries of a more extensive and stable 
rjharaeter, manifest less elearly the results i>f the work of the 
Im[K*rial Department of Agrieulture than is the (‘ase with the 
small(‘r ones. Information to be giNen later will sei-ve to show 
how, in the case of the latter, the ]x»sscssiou <»f means for stimu¬ 
lating and dii'ecting agricultural effort, and for making useful 
agiieultural iinestigati<»ns, has been the immeiliate cause of 
enhanced agricultural progress and increased general ])i*osiK*rity. 
It may be saici here, however, that in e\cry direction, there is 
evidence of greatly heightenefi pros[)erity in all the smaller islands. 
This is inanifesteci in the enlarged coinmerc'e of these colonies, and 
in the fact that the revenues of the (tovernment have b(‘en raised 
with less difficulty, and have proved ade<juate to the require¬ 
ments of every pla(*e ; so that at the moment no colony stands in 
need of Imperial (Irants in aid of revenue. If individual in¬ 
stances are recjuired, one may point to the improve<l (conditions of 
su(‘h communities as those in St. Vincent. Montserrat, Anguilla 
and the Virgin Islands, due almost entirely to the develo})ment of 
the (*otton industry; further, to the stimulation of the sugar 
industry in Antigua by the acspiisition of well-equipped nuKlern 
sugar factories ; and to the fact that this lime of progress is now 
being followed in the neighbouring Presidency of St. Kitts. One 
may also refer to the rapidly advancing prosperity of Dominica, 
and the steady development of the great resources of 
this island. (Irenada, less depresses! than her neighbours 
some ten years ago, has maintained a condition of prosperit\ 
which is due to tin* careful de\elopm(mt of liei agricultural 
resources; while St. Lucia has de\oted uece'^sary attention to 
the agricultural assets of an island containing possibilities that 
are still far from lusng realized 

These points rcfei to some of the features of progress. Thes 
indicate an amelioration of West Indian conditions that onl\ 
those intimatelv connected with affairs in these islands can 
readily appivciate. It is a fact that much of this improvement 
has followed the abolition of the sugar bounties in Europe: it 
has also been claimed to be part of a general industrial awaken¬ 
ing, and this is true. But tlie main point is that, concurrently 
with these changes and tliis industrial awakening, there existed 
the fostering agencies involved in all that is implied in the term 
Department of Agriculture, and that thereby the efforts mani¬ 
fested in the imiustrial awakening, were in .some cases stimulated 
into activity, and in most cases directed into useful channels, as 
matters of departmental <»rgani7ati<»n to which tliis arti(»le has 
I'efcu'encs*. 

The storv would not )k* complete without iiiention of the 
progmss made in the larger colonies. Jamaica has effecdefl rapid 
aevelopment in connexion with the banana and fruit industries, 
and has also made much nrograss in the intnaliiction of improved 
sugar inachinery. Trininad, while maintaining its sugar industry, 
has extended the cultivation of cacao and fruits. W ith its coii- 
siderahle natural resouives, agricultural and inineral, this Colony 
bids fair to develop witli marked rapidity in the near futui'e. 
British Guiana, like Trinidad, has continued its sugar industry 
on sound lines, and is in possession of well-equipped modern 
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fiU‘torieB. In tin* way of striking dt^velopinonf in this Colony, 
i*efi*renr*t‘ must ho luado to tln‘* civation and satisfactory 
estahlishintMit of an important rioo industry, within the past 
few years ; so that it is now in a p(»sitit>n not only to supply its 
own nee<ls in this (‘onnnodity hut also to export largely to the 
West Indian Islands. 

What has Ihsmi sai<l will sidhaM* tti gi\e a hroad view of the 
I'hief matters of adniinistration that havt* obtained during the 
liT*8t twelve yc*ars of the exi.stenee f>f the Imperial Department 
of Agriculture for tlr^ West Indies. In order to make this view 
as (‘omjmeliensive as p<^ssihle, subjects of detail hav(‘ been pur¬ 
posely omitted, and it is left to tin* artit les that ft)llow to present 
iiiforniation as to the ways in whicli this administration was 
directeil and made eHective. 


MATTERS OP INDIRECT INTEREST. 

WKST INDIAN ACIHKM’LTl^KAL (^()NFKIiKN(^KS, 

Seven Agricultural (Conferences have been organized and 
brought to a successful issue by the Imperial Dt*partment of 
Agi’iculture. ()f these, live w«*rt‘ ladd in Barbados, om* in 
'Pi’inidad, and one in Jamaica, 

The lirst foui* coniVrences, which were all held in Barbados, 
owing to that island being the head(|uarters of tlu* Royal Mail 
Steam Packet < Company, only or‘cupied two working days each, 
SundaN' inte?*vening In 11105, howe\<»r, a confereiun* was held in 
Trinidad ami on that occasion the ])eriod was extended to ten 
working days, when, in addition to theortlinaiy busine*ss ot reading 
and dis(‘ussing ])ap<*rs,excursions into tin* countiy wer<‘ organized, 
to enable tluM epresent at ives t<» visit pliices wlu‘r(» (‘X|a»riments were 
being comiucted, and to foini M)me idea of the cmiditions under 
which th(‘ various crops were cidtivatt'd in the island. These 
cxcui’sions have since come to be regarded as forming a ref*ognized 
part of the prr)gra7iimc of Agricultural (A>nferenceH. 

The full proceedings and papers read at these conferences 
have been published in the West Imliati Bnl/etin. The following 
shoit notes will, ljowe\er, fiirnisli the principal det lils in connex¬ 
ion with each <*onference. 

The Hrst conb'rence was held in Barbados in January 18911, 
There were representatives esunprising the principal Botank*al, 
(Chemical and Kducational officers from the several islands : three 
of thes(‘ were from Jamai<*a, i^mr from British (Juiana, five from 
Trinidad, thrt*e from the Windward Islands, tlirec from the 
Leeward Islands and six from Barbados. 

The proceedings were opened by tlu‘ (Governor of Barbados, 
ill a short s[)ee<di extending a welcome to the visit/ors, after which 
the Imperial (.Commissioner of Agriculture, Sir Daniel Morris, 
KtC.M.G., who on each occjasiuii was President of the Conference, 



270 


delivered an address, in which he briefly outlined the work of the 
Imperial Department of Agrionlture and the general conditions 
in the different colonies. 

On the conclusion of the President's address, papers were 
read by the delegates. Among some of the most im}M)rtaiit 
were:— 

Hugar-cane Manurial Experiments {West Indian Bnlletin^ 
Vol. I, p. 26); 

Field Treatment of the Diseases of the 8ngar-eane in the 
West Indices (West Indian HuUetin, Vol. 1, p. .Tl) : 

Central Factories (We.^1 Indian Ballet in Vol I, [)p. Hi 52); 

Agricultural HIrlu(*ation, The Teaching of Agricultural 
Science in Colleges, Agricultural lnstru(*tion in Agricul¬ 
tural Schools in Jamai<‘a (West Indian Bn/letin, Vo] 1, 

pp. 77, 111, 103); 

The Prevention of the Introduction and S})read of Fungoid 
and Insect Pests in the West Indies( TPes/ Indian Bulletin, 
Vol. T, p. 1.33). 

The second Agricidtui al CVmference was held in Barbados in 
January 190(1. Forty (hdcgates from the several islands attended 
this conference. On this occasion, in addition to the principal 
Botanical, Chemical and Educational officei^s, there were present 
representatives of tin* Agricultural Societies of British Ouiana, 
Trinidad, Antigua and Barbados. The officers of the Head Office 
Staff' were also prestnd at this and subse<|uent conferenc'cs 

The conference was opened by the Oovernor of the (N)lony, 
and the Presulent deliverecfan address briefly iwiewing the work 
of the previous year. 

The following art* some of the principal papers read at this 
conference: 

Notes on Sugar cane Experiments in British Ouiana (IFr.s/ 
Indian Bulletin^ Vol. I, }>. 159); 

The Lines of Future Work in Sugar-cane Manurial K\pei-i- 
inents in Barbados ( Indian Bulletin, Vol. l,p. 172); 

Possibility of Im[)ix)ving the Sugar-cane, (a) by artilicial 
cixjss-fertilization, (b) by chemical selection of ‘seed cajie’ 
( West Indian Bulletin, Vol. T, p. 182 and 185) ; 

Rtitation and Catch Crops on Sugar Estates ( West Indian 
Bulletin, Vol. I, p. 204); 

Oreen Manuring a^ a Means of Fertilizing C^ane Lands in 
the West Indies (West Indian Bulletin, Vol. 1, p. 212); 

(Vntral Factories in Barbados (M Indian Bulletin, Vol. I, 
p. 195); 

Central Factories in Antigua ( West Indian Bulletin, Vol. I, 

p. 200); 

Teaching Agricultuiv in High Scdiools and Colleges ( West 
Indian Bulletin, Vol. I, p. 229) ; 

Teaching Agriculture in Elementary Schools) West Indian 
Bulletin, Vol 1,11. 234) ; 
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School Plots as Aids iii Teaching Ap;ri(*iiltiii'e in Kleincntavy 
Schools {Wof^i Indimi Bnliethu Vol. 1, p. 249): 

Food Supplies of tlic Leeward Islands (IIVs/ Indiaw Bidleihu 
Vol. I, p. 279): 

Distribution of Fcononiic Plants in Relation to Aj^i*ieultnral 
Development India)t Ihilfctitu Vol. 1. ]). 2S1); 

Packiji^ Seeds and Plants (fnddtii Ihdietin, Vol. I, 
]). 299): 

Bee-keeping in Jainai(‘a (HVs/ hidinn Bidlciin. Vol. I, 
p. m*)); 

Suggestions for InciHsising the Psefulness ol' tlu* Hotanie 
Stations (HV.s/ Indutn Htdlcini, Vol. 1. p. 2tS9). 

The tliird Agricultural (’onferenee was li(‘ld in Barbados in 
Januarv 1901, wlien forty-thivi' repr<‘s(‘iilatives NNer(‘ |)resen1. 
The conference was ojuaied by the Acting (io\M‘rnor, and tlu‘ 
Pre.sident's addiess read. Pap<‘rs were tlnni given on : 

-Recent Fx])erini(‘nts with Se(*dling and Other (^nu*s, with 
Spcvial R(4'erenee to Barba<Ios ( ITcs^ Indian Hid/idiii, 
Vol. 11, p. 2;]): 

Cane Fai'ining in I'lMnidad (Ilcv^ hulata Halhduu \'ol. II, 
p, .Tl): 

Ins('ct Pests of the Sugar-cane (IPr.s/ Indian Bu/lrfin, V^^l. II, 
p.ll); 

Fungoid Diseas('s of t he Snga!*-<*an(‘ (JFcs7 Indian JJid/cfni 
Vol. II, p. 19); 

Agricnltm*al Education and its Placi* in (h‘neral Education 
( Mc.sV Indian Ihdlrtin, Vol. 11, p. o9): 

Teaching the Ih ineiples of Agriculture in EleiiKsdary Seliools 
(II V.s7 Ihdhdin, Vol. II, ]>. 91). 

In addition to th(‘ abo\e, s<*V(‘i‘al j)a])ers of a general natun* 
were read. Among tla*se may In* inentiomsl : 

()rchaid ('ult ivation in t he Tropics (ILcs/ Indian Bn/fidin 
Vol. 11, [>, 99). 

Ru))ber Planting in the \Vi‘st I ndies ( If V.s/ Indian Ilnllfdtn. 
Vol. II, p. ItIO) ; 

Mariiu* Resources of t la* West I ndies ( I Pc.s/ Indian Bidlrfin, 
Vol. II, p. 121). 

Tin* foui-th Agi-icultural (Vmfei-ence was held in Barbad«)s in 
.Junuaiy 1902. Thirty-?iine r<»|)re.senlativ<*s altf*ndcd. to whom 
the (Tovrrnor in opening tla* ^Co!ifei*ence e.\ti‘nfled a hearty 
w’elcome. Tin* J^resident delivered an address, as usual. Some of 
the prin(‘i{>al [)ap(*rs re id were : 

The Sugar Industi*y of .Jamaica ( HV.s7 Indian Ihdlrhn 
Vol. Ill, p. 49); 

Ratooning Estates and Coitral Factories in Jamaica ( Wrsl 
Indian Bulletin^ Vol. 111. p. 99); 

The Field Treatment of Cane (hittings in reference to Fungoid 
Diseases (Indian BullHin, Vol. Ill, p. 7J): 

The Ladv-Bird or Weevil Borer of Sugar-cane ( Went Indian 
Bulletin, Vol. Ill, p. 88); 
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The Organization and Punc-tionsof BoaiYls of Agrienltnre 
{Went ftiditni Bulletin. Vol. Ill, p. 911). 

AC'hemieal Weetioii, which had been formed at the conference 
held in the pi'evious year, met and dealt with (jiieNtionsj that (‘ould 
not h<» profitably discuHsed in <»peii f'onference. and submitted 
a re])ort. 

An FMiicationa) Section \\as ap]>ointed to discuss ediicat iona 
mattei-s, and a report was submitted. 

Among the general subjects dealt with may be inentione<l : 

rile Ilegiilation of tlie Oualitv of Exported Fruit ( We^ii Indian 
Bulletin. Vol. Ill, p. llll); 

Suggestions for Controlling the Importatitui of Insect l^eats 
{Went Indian Bulletin. Vi)!. Ill, p. 140); 

Banana Industry of Jamaica ( Il>.s7 Indian Bulletin, Vol. Ill, 
p. 153). 

No conferences wen* held in 1003 and 1901, owing to quaran¬ 
tine restrictions. 

The lifth Agi'icult ural Conference was held in Trinidad, in 
Janiiaiw 1905. and o(‘(Mipied ten days. Thirty-two rt*presenlalives 
were pr(‘sent, and after the usual pn‘liminari<*s. papers were 
rea<l on the following subjects, among otiu‘rs; — 

Seedling (Janes and Maiiur*ial Exp(*rinients in the West 
Indies (IVes/ Indian Bulletin. \'ol. V, pp. 335-HS): 

Cane Fanning in British (luiatia and Trinidad (IIV.s/ Indian 
Bulletin, Vol. V, p. 1) ; 

Jhet^Vntral Sugar Factory iii Antigua ( W'esf Indian Bulletin. 
Vol. p. t)0): 

h ungoid Diseases of, and Inse<‘t IVsts attacking, (’acao ( W est 
Indian Bulletin, Vol. V, pp. S5 and 91); 

Kxperimejits in (5dtivation of Cotton in the West Indies 
(H>N^ Indian Bulletin, Vol. V, p. 109) . 

Hungoid Disea.ses and Insect Pests of (\)tton (IIV.s/ Indtan 
Bulletin. Vol. V, pj). 117 and 123) ; 

Haiffeisen Agricultural Banks (IIV.s/ Indian Bulletin. Vol. \', 

p. 129); 

A nthrax ' M Vs/ Indian Bulletin. Vol. V, p. 150) : 

Rice t5dtivatioii in British (Juiana and Trinidad ( MVs/ 
Indian Bulletin. Vol. V, p. 170). 

On this occasion, as there was more time at the disposal i»f 
the delegates, excursi<ms were oi-ganize<l for their benetit, by the 
Trinidad Agrieultural Society, to various places t>t interest in 
the Island. These excursion.s weiv the means of enabling the 
representatives to obtain a good i<lea of inetluxis of (*ultivation 
adopted by Trinidad planter's. 

No conference was held in 1900. 

The sixth Agricultural IVnference, which promisefi to be 
of particidar interest in view of the presence of a large and 
distinguished party bnmght out by Sir Alfi'ed Jones, K.C.iM.G., 
was intendeil to bo held in Kingston, Jamaica, in January 1907. 
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Thei’e were UiiHy-five dele^aies present, and Sir AIIVcmI Jones 
and niaiiy of Ins parly weiv inade lionoravN inemWers. 

Extensive armn^emenls liad been made for the eiitiMlain* 
nient of tl\e deh*^ates (hiring their sla\ in the (’olony. and 
t*\eiirsions to s<‘\oral paits of the island ]ia<l lK‘t‘n airan^e<l. 
[^iifortnnately, ]iow(*\er, although some of thes»* plans \Ni*re 
carried ont. in the aftiM-noon <»f t]H‘ lirst sitting of the eonferenee. 
tile disastrous earth<piak<‘ tliat pra<*tiealh destro\<Ml Kingston 
and its en\irons took jilaee, and the eonha-enet* lia<l to he 
adjouriie<l. 

The eonferenee was resinned on hoard tlie S.S. • P<*rt 
Kingston ' dni’in^ the return journey to Barliados, and pai*t ieiilars 
of the eotton industry in the West Indies wme ^ivam hy some of 
the ineinhers. 

Some of tlie papers which were to have been read at the 
eonferenee were snhseipnait Iv printed intlu* ITev/ Indnni Bullrtni, 
Vol. Vlll, pp. 2t)-J|tl. 

The seventh A^rieultiiral (Jonferenee was held in Barbados 
in January l‘Jt)8. At this eonferene4‘ there wer(‘ forty-tvNt) 
deh*^at('s. The proceedings, including' excursions into t lie count ry, 
oeeupiiMl sevmi <lays. 

t)ii the conclusion of the (io\(‘inor's op«‘nin^ spt*eeh and tin* 
President's ad^iress, s(*veral interesting papers \v<‘i*(‘ read a ml 
discussed. Among the more important of these disilt with : 

N’^arieties of Sugar-cane and .Mannrial Experinn^nts in British 
Ouiaiia (hirlian Jhdirtw. Vol, IX, p. 1); 

Sugar-cam* Experinumts at Barl>ados (W'est Fii(h(ni Bnllrtiv. 
Vol. fX, p. 30); 

Sugar-cane Experiments in the la*ewar<l Islands( Wc^t Inditni 
Bulletin. \ ol. IX, p. Oo): 

The(\‘ntral Sugar hae(<»i*\ at Antigua ( hidutu Bttlfefiu, 
Vol, IX, ]>. 79) : 

()hsei N ations on the Work of Sugar-c*ane Mills (IPcs/ Indian 
Bulirfi)/, Vol. IX, p. 8o) : 

Boot Diseases of Sug.ir-cane (IfV.s/ hidiau Btdirfiu, Vol. IX, 

[K 103); 

Establishment and Worl Ing of the Sugar 1 ndustry Agricul 
fu!*al Baid-c at Barhad<»s ( IPc.s/ fndittn Bulletin^ Vol. LX, 
p. 133); 

B(*sults of the Beceiit Experiments with (’acao m tin* W(*st 
Indies (HV.s^ Ituliati liulletiii, \i>\. IX, pp. 138-r>r)) ; 

The Improvement of Cacao in the West I inlies ( 117*s/ 
Bulletin^ Vol. IX. p. 102): 

The Fungus Diseases of Cacao and Sanitation of (’a< ao 
Orcharrls (11 cs/ Indian Bulletin, Vol. IX, p. 100): 

Thrips on Ca<*ao (IfW Indian Bulletin, Vol. IX, p. 190); 

Experiments with Citrate of Ijime and (’oncent rat<*d Lime 
Juice (BW Indian Bulletin, Vh>]. IX, [>. 193); 

The Cotton Industry of the West Indies ( West Indian Bulletin, 
Vol. IX, pp. 195-243^; 
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Bice Industry of British Guisim {Went Ivdiau Bulletin, 
Vol. IX, p. 24B); 

I{ui)lK*r Industry Ivdiwn Bulletin, Vol. IX, p. 252); 

Central Experiment Stations (discussion), ( 11 eht Imluin 
Bulletin^ Vol. FX, p. 258); 

Notes on tlie Value of IntriKluced Parasites or Beiielioial 
Jnsects {Went Indian Bidlelin, Vol. IX, p. 282). 

No eonfereiiees were held in 1908 and 1910, expinieuei* 
liaving suggested that it would he nnm' useful to hold aeonferenee 
every third year in.stead of annually. 

On the invitation of the Ooverninent of British Ouiana that 
the next eonfeienee should he held in that Oolony, the Imperial 
Coiniiiissioner of Agriculture \isited the Oolony and, in eonsulta- 
tioji with His Ftlxeelleney the (Governor and JVofessor Harrison, 
C.M.O., Director of heience and A^rieultui*t*, together with 
a eoniinittee appointed in connexion with the matti^r, made 
the preliminary arrangeimuits for holding a confei*ence tln^e in 
January 1911. Owin^, }iowe\er, to the unsettled state of ahairs 
i I n‘gard to the movements of tin* steamers of the Koyal Mail 
Steam Packet (Vmipany at thispeiiod, it was found to he impossi- 
hle to arrange for the r(‘pr<‘sentativ<‘.s from ad the islaiuls to 
meet in Oeorgetown, and the conference was udmdantly post¬ 
poned. 


AtHHCniLTPRAh SHOWS. 


The first Agri<*ultural Show umler the auspi(*t‘s of the 
Imperial I)<‘pMrtTm*nt of Agriculturi* was held in Dominie i on 
Fehruarv If), 1899, whmi a (Irant-in-aid of .€15 nn.is mad(‘ to 
piovide prizes. Afl(*r this, Agricultural Shows wia-e held 
neriodi(*ally in all the smaller islands, and grants of money madi‘ 
by tin* Department in aid of the prize fuiul. In addition to the 
money prizes. Diplomas of^Merit, specially designeil for the use 
of the Department, were awai’ded for exlnhits of an e\ee])tionall\ 
yaluahle character. 

The.S(‘.shows wvre organized niainly in the interest of the 
peasants and small holders, and were intmided to en(‘ourage them 
especially to cultivate pnwision crops and fruit, and to raise 
stock, of a goofl quality, as well as to prepare tin* formi*r ])roperl\ 
for market, and to employ the hest methods for making pre.scrves. 
starches, et(*. 

Although they were at hi*st inclined to look upon them with 
doubt and suspicion, the peasants have .suh.se<juently learn(*d that 
they ean derive a considerable amount of benelit from the show s, 
not only by wdnning money prize.s, hut also by adopting the advict» 
wdiich they re(*eive from the oflfieers of the Department, as to how 
they sliould cultivate and prepare their produce for market so as 
to fetch better prices. Their eontidem^e having been gained, they 
usually noNv look forward eagerly to the date of the .show ; and 
the competition in the diiferent classes of exliibits, vvliich ai*e 
varied and numerous, is at present well sustained 
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With a view to encouraging the ]Mipils of eleinentarv aehools, 
with special reference to the work in school ganleiiH, prizes are 
ottered, in some islands, for the best exhibits of plants and 
vegetables grown by children in these gaiMlens, and tlie com})eti- 
tion in tht\se classes is also very koen. 

Tile holding of an agricult oral show is often mad<* an 
occasion for a lioliilay, and large numbers t)f pta-sons attend the 
show, when an enjoyabh* and instru(tivt» time is giaierally 
spent. 

A schedule is appended, giving dt‘tails of the dates on which 
agricultural shows have lu'en ht*ld under the auspices of tin* 
Imperial Departnnait of Agriculture in tin* sexaa'al (’olonies, and 
of the amounts in each cast‘ of tin* grant li-om lm|)erial funds. 

Tin* total sum t^xpeiahsl on these shows, to March Ill, U)ll, 
is in round nninlH'rs 

Tliere can lu* no doubt that a considerable amount of good 
has ah •eady beoii accomplished, through tht‘ holding of Agricul¬ 
tural shows, as is (lemonstrat(‘d by tlu‘ improvtuiuMit in the 
exhibits ottere<l foi*comp(‘t it ion. Much more, howc'ver, st ill ri'inains 
to be don(‘, which can only lx* achii'MsI in timt', and by continmxl 
[forts to maintain the interest that has Iksui ai*ons(*d. 
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Details Comekning AGRirrLxrBAL Shows Held 

UN DER THE AUSPK’KS OF I HE DEPARTMENT. 




St. V^rN( ENT 


St. Lu(i\. 


B VRIUDOS. 


Domink a. 


MoNl'bERRAl. 








No of 

Dat<* 

of Show. 

Amount of 
(Irant. 

Diplomas 
of Meiit 







aw aixlc^d. 





s. 

(1. 


1 Marcli 
.Maivli 

1 March 

10, 

1901 

20 

0 

0 

80 

0, 

7, 

1905 

1900 

25 

25 

0 

0 

0 

0 

12 

12 




70 

0 

0 

54 

' Marcli 

25, 

1899 

8t) 

0 

0 


June 

80, 

1899 

80 

0 

6 


^^arell 


1900 

15 

0 

0 


[Dec It, 

15. 

1900 

8,5 

0 

0 

15 

Ma3 

Mai eh 

•} 

27. 

1901 

1908 

15 

20 

0 

0 

0 

{) 





115 

0 

0 

15 

Jan 

15, 

1901 

10 

0 

0 

2 



1902 

25 

0 

0 

0 

Jan. 

18 

1908, 

25 

0 

0 

5 

Jan 

12 . 

1901 

15 

0 

0 

7 

Jan 

21. 

1905 

20 

0 

0 

0 

1 )e< . 

5, 

1905 

20 

0 

0 

JlcHciL 1) 

\)iH 

1. 

1900 

80 

0 

0 

11 

De( 


1907 

10 

18 

2 

10 

Dec 

0. 

1908 

80 

0 

0 

10(ofTi u h 

Dei 


1909 





, Dec. 


1910 

• 







215 

18 

2 

82 

Fell. 

10. 

1899 

15 

0 

0 


Kel). 

10, 

1900 

25 

0 

it 


Fet). 

11 , 

1901 

25 

0 

0 

25 

Fel). 

18, 

1902 

25 

0 

0 

7 

Foh. 11, 12, 

191 »8 

25 

0 

0 

7 

Feh. 

28. 

1901 

25 

0 

it 

10 

Feh. 

28, 

1905 

25 

0 

it 

9 

Feh 28,24 

1901> 

25 

0 

0 

10 




190 

0 

0 

08 

/March 

28, 

1899 

30 

0 

0 

.. 

Feb. 

20. 

1901 

25 

0 

0 

15 

Feh. 

27. 

1908 

10 

0 

0 

6 

Feh. 

25, 

1901 

15 

0 

0 

10 

i Feh. 

21, 

1905 

15 

{) 

0 

0 

Non. 

9, 

1901i 

0 

0 

0 

5 

iFeb. 

15. 

1911 

15 

0 

0 

6 




116 

0 

0 

48 
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Details Coni ermnc AoRicrLTrnAL Shows Kkld 
rVDER THE Arspu Es (»K IHE DeIMRTMEM. (ConfinKed., 


('ololo . 


D.itf 111' Show 


No ol 

Aiiioniit ol DiploniHs 
of Ment 
i warded. 


Amioi'V 


Si Kills. 


VlR<.I\ fsEAM>s 


Dec. 

21, 

U)00 

25 

0 

0 

25 

Ajtrd 


lllOJ 

Shot! 1 



Feh 

11, 

1902 

25 

0 

0 

20 

Fel, 

HI, 

11)02 

25 

0 

0 

20 

Fel) 

25, 

1901 

25 

0 

0 

20 

F('l), 

2B, 

1905 

25 

0 

0 

20 

Fel. 

22, 

1900 

25 

0 

(1 

20 

F.d. 

2s! 

1907 

25 

0 

0 

12 

Non 

25, 

1909 

25 

0 

0 

20 

Fel. 

2B, 

1911 

25 

0 

0 

12 




225 

0 

l» 

109 

Mai.h 

5 

1907 

15 

0 

0 

8 

Fel. 

12,, 

190S 

20 

0 

0 

8 

Fet. 

I2>, 

1909 




8 

Fel. 

17, 

1910 

25 

0 

0 

10 

Fel. 

21. 

1911 

25 

0 

0 

12 




95 

0 

0 

10 


Sept 

22, 

1899 

15 

0 

(1 

21^ 

.IllU 

28, 

1900 

20 

0 

0 

10 

Sept 

28 

1901 

25 

0 

0 

10 

Orl 

29, 

1902 

21' 

0 

0 

10 

()(d 

7 

I905‘ 

20 

0 

0 

J2( ftf-irih 

S(*pl. 

12 

1905 

20 

f) 

0 

r 

Oct 

21. 

1900 

20 

0 

0 

. 1 

De( 

1 1 

19ltt 

20 

0 

0 

0 




lOO 

0 

0 

72 


’‘Sppr'ial diplurna** 
f No rM Djrl 

[It lit u (unit <1 tt»,\t thf " do not i«< lodt diplumns tbdt 

havt In (Ml li\ thf I 111 IH util I) paitnunt ot \j;ii(ultiuf in tho < oMhi 

InduHtnal fi\hd»itu)nN In Id t*iuni«lK li\ thf B nl>nfhi> Api u ultuial Socirt\ j 



278 


VISITS OF THE COMMISSIONER OF AGRICULTURE 
TO THE UNITED STATES OF AMERICA 
AND CANADA. 

The CoininisHioner of Agriculture paid visits to the United 
States of America and Canada in September 1902, September 
1908 and August 190H and 1907. 

The primary o})ject of the v^sit in 1902 was to attend 
an Intel-national Plant-breeding and Hybridization Conference 
in New York. A jiapcu* liy L. Lewton-Brain on Hybridization of 
tlie Sugar-cane (Wvnt Indian Bidletin^ Vh)l IV, p. 08) was read by 
the Commissioner of Agriculture (Sir Daniel Morris, K.C.M.G.) 
In addition to attending the Conference, the (^onnnissioner 
made ari-angements in connexion with several matters having 
relation to the general w'ork of tlie Inijierial Department of 
Agi-iculture. The most important of these w^as the securing of 
relia))le agents to sell and ship pedigree animals from the United 
States and Canada to improve local breeds in the West Indies, 
as the fr(‘ight on animals from tin* United Kingdoii! rendered 
theii* im])ortation from that source prohibitive. 

In St‘i)t(‘mber of the followdng year, the Commissioner of 
Agricult me again visite^l the United States of America. On this 
occasion In* w^as accompanied by Mr. J. H. Bovell, Superintendent 
of Agriculture for Barbados. 

It wuis at this tinn* th«it aeti\(* steps began to be taken to 
revive tin* cultivation of Sea Isl.ind cotton in the West Indies, 
and the Commissioner and Mr. Bovell obtained the sanction 
of the Secretary of State for the (Ndonies to theii* visiting 
South (Sirolina and Georgia, with a \ iew to collecting and placing 
in the hands of the planting <*ommunity information at iirst hand 
as to the nn*t hods emjiloyed in cultiv ating and preparing Sea Island 
cotton. A full account of what was accomjdished during this 
visit will be found in tin* lUes/ Indian Bulletin, Vol IV, p. 287. 
The Commissioner also obt‘iined a larg(* su])ply of the best s(*ed 
from the St^a Islands for planting in the West Indies, and 
this has formed the chief original source of tin* seed from which 
Sea Island cotton is now grown in the islands. 

At the r<*(juest of the Government of Barbados, the (\)mniis- 
sioner and Mr. Bovell took advuintage of the oj)|)ortunity 
atf'U*(h*<l by this visit to obtain information respecting tlie trade in 
molasses and syj*up. 

With a V iew to following up the a dive ste])s already taken 
in pnwdous years to en(*ourage the sending of exhibits from the 
West Indies to the annual Exhibitions lield in Canada, in August 
190t» the Commissioner obtained permission from the Secretary 
of Slate for the Colonies to return to the West Indies from 
the United Kingdom, wdiere he had been on duty leave, by 
way of Canada. He was thus enabled to attend the Exhibition 
at Halifax, and to take advantage of the opportunity ot confer¬ 
ring with the offi<*ial and other bodies interested in West 
Inman products. 

In August of the following year (1907), the Commissioner of 
Agriculture again visited Canada, and was present at the Cana¬ 
dian National Exhibition at Toronto. 
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The West. Indian Court at. the Canadian [Exhibition now 
attracts considerable attention, thereby tending to improve the 
trade relations between the Dominion and the VWst Indies. 

Tlie arrangements wliich the (.^Hiimissioner of Agriculture 
was able to make during these visits have also resulted in the 
introduction into the West Indies of a large number of jiedigive 
inimals. Reference is made to this subject elsewhere in this 
article. 

As has been indicated already, the Commissioner of Agricul¬ 
ture ])aid frequent visits to the United Kingdom in oitler to 
confer with the Colonial Office and othei’s on matters relating to 
tlie agricultural interests of the West Indies. 

INTRODTKTION ANIMALS FOR STOCK 
IMPROVEMENT. 

Stud animals have been imjiorted by the lnq)erial Department 
of Agri<*ulture for the purpose of the improvement of stock in the 
W(*st Indies. The jilan followed was to re(*eiv'(‘ the animals in 
Haibados, where they were kept for some time and ti’ansfeiTtnl to 
the various islamls foi* jH*riods of different lengths. The details 
are as follows: 

Anglo-Nubiaii ram : presented by Baroness Burdett-Coutts 
and landed in Barbados in December 1111)2. Service fee 2.^. From 
F(‘bruary 1), to June 15, 1905, in Barbados, he served tifty-thi*ei‘ 
goats, llied in 1908. 

Toggeiiburg goats: a ram and a (wve wdtli two kids WH*r<3 
purchased by .\Ir. O. Holmes Pegler in Phiglaud and were landed 
111 Barbados in April 1905. The ram kid was sent to St. Vincent^ 

Indian goats : two Punjab rams wore inqiorted from India in 
May 1905. One ram had to be killed ; the services cf the other 
have been utilized in most of the islands. Now in Barbadtjs. 

West African w'oolless sheep. P\)ur of these animals wrre 
imported in September 1907. One was sold to St. Vincent and 
one to Barbados ; the othei two, alter being used in the various 
islands, have died. 

Small Stock. Besides the above mentioned animals, this 
Department has imported and distributed at various periods small 
stock such as Belgian hares, fowls and ducks. 

In addition to what has Is^en done as mentioned above, the 
Department has assi.sted the various Governments in the selection, 
purchase and impu’tation of stock for the farms under their 
control. Stock has also been purchased and imported out of 
lapsed balances of the Imperial Grants-in-aid to the several 
colonies. The maintenance and upkeep of these animals have 
been met out of Imperial funds. As it has been found no longei* 
“desirable for this Department to continue to purchase pedigrts* 
stock, it is now awarding bonuses for the importation of approved 
stud animals, under certain conditions. 

The billowing paragraphs give the chief details of the efforts 
made toward stock improvement, by the Department, in the 
different islands. 
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BARBADOS. The general public has had the use of all the 
stud animals imported by this Department for, as has been 
statefl, they were always landed in Barbados, kept for a certain 
time, and then put on service at a small fee in various parts of 
the island. 

In 1910, two bonuses of eacli were awarded for tlu» 
importation of two Toggenburg rams. 

(JRENADA. A bonus of £25 was awarded in 1911 to the 
importer of a thoroughbred stallion into Carriacou. 

Throe bonus(»s of £3 each were offered for the importation of 
goats. 

S']’. VIN( KN'i’. The Department imported a Hereford bull in 
1902 aiul kept the animal there on sei-viee until 190<), when it was 
transferi ed to Montserrat. 

In 1905-t), tlie ser\iees of the Dopartinent were invoked 
to enable the CTOV'ernment <)f Si. Vincent to administer 
funds at its disposal and available for the improvement of stock, 
and the following animals were inipoited : a stallion donkey from 
the United States of America, a tlioroiighbred horse, an Ayrshire 
bull and cow, and a Barbados cow. 

ST. LUCIA. A shorthorn bull was imported from Canada in 
IMarch 1902; it died in June 1902, In 1901, three cows and 
a Berkshire boar vvc're also obtained fiom Canada, while' in 1908 an 
Ay^'shire bull was imjjorted from tlu* same country. 

DOMINK'A. A pony stallion, purcliased originalh for the* 
Virgin Islands (see below), was transferred to Dominica in 1903. 
It was Hubsemiently sent to Nevis (1900) and sold to a piivate 
owner in St. Kitts in 1907. Another horse used in Dominica was 
a cob stallion imported fiom Jamaica in 1901 and transferrc'd to 
Montserrat in 1905. In 1901, the importation was also made' of 
a donkey stallion from the United States, which was sent to 
St. Kitts in 190(’, Pigs liav e comprised oneTamworth hoar, and two 
HOWS of llie same breed, imported from Trinidad in 1902, and two 
lH)ars and tw^o sows, all of the Poland-Chiiia breed, obtained from 
the United States in 1901. At the present time, tw'o bonuses 
have been offered for tlie imucu'tatiou, respectively, of a donkey 
stallion and a horse stallion; the value of these is £25 
and £20. 

MONTSERRAT. The cattle imported have comprise<l a Devon 
and a Herefoixi bull; the former was obtained in 1904 from tlie 
Royal Farm, Windsor, and subsetjuently sold to a private owner 
in Anguilla, while the latter was transferred from St. Vincent, 
and sold to a private owner in Barbados in 1907. The cob 
stallion, which has already been mentioned as having been 
transferred to Dominica in 1905, died in 1908. In 1901 three 
Berkshii'e hoars and the same number of Dorset rams were 
imported from the United States, 

ANTIGUA. The importations of pedigree stock made by the 
Department for Antigua have been for the purpose of supplement¬ 
ing the efforts of the local agricultural department in maintaining 
an efficient stock farm, l^he animals obtained in this way have 
included the following: a donkey stallion and jeiiuie imported 
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from the TTiiited States in 1901; a donkey stallion imported from 
Jaiiiaiea in 1905 and transferred subsequently to Barbuda; 
a shorthorn bull imported from the Royal Farm, Windsor, in 1904, 
and another obtained from Canada : four Berkshire boars imported 
from the Royal Farm, Windsor in 1901, and three Tamworth 
boars from the Covernment Farm, Trinidad. A bonus of £50 
is being offered at present for (lie importation of a donkey 
stallion into Antigua. 

sT. KITTS-NE\ is. The ai'iinals obtained h.ive ineluded the 
following : donkey stallion imported in J90I, stationed in Nevis 
and sold in 19((9 to a private owner; another donkey stallion, 
transferred from Dominiea in whicdidied in 1909 ; a Hereford 

bull impoited in 1902, stationed in Nevis, and sold in 1908; an 
Ayrshire bull from (^anada in 1900, <!ied in 1907 ; a Shropshire 
ram in 1901 from Jainaiea, died in 1900 ; siv Berkshhv boars trom 
the Fnited Stat(‘s and Canada, during the period 1901-0. The 
bonuses awarded base inolnded three in 1909-10 - £20 for a horse 
stallion, £10 for a btill and £2 lO.s. fora boar pig. Bonuses of -4:50 
eaeli art* now being offerc'd for the itn])ortation of two stallion 
<lonkies. 

isLWDs. As has been stated, a pony stallion was 
obtained, an<l transfeired to Dominiea in 1908, the importation 
having taken plaei* in tli(‘ pr<‘v ions M‘ar. In 1900, two Yorkshire 
hoar^ wi‘re iiiH)o!tt*d for us<‘ in the Virgin Islands. 
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ENTOMOLOGY IN THE WEST INDIES. 


A SUMMARY OF THE ENTOMOi.OdICAL WORK 
UNDERTAKEN BY THE IMPERIAL DEILVRTMENT 
OF AGRICULTURE DURING THE PERIOD FROM 
OCTOBER'!, 1898 TO MARCH 81, 1911. 

I. 

OR(iANlZATI()N OF THE IMPERIAL DeJ*ARTMKNT OF A(JRI(’rLTURE 
AND THE Appointment of Entomoi.ocusts. 

Tlie liiiperial D(*parlmeiil of A^ru'iiliiiro for the W(‘si liidios 
wan organized in 1898, wlieii Dr. (now Sir* Daniol) Morris esta})IiHh- 
rfl th« Head Ollice of the Department in Barbados on Ootober I 
of that year. 

It was not, however*, until near ilie end of 1899 that any 
ontomolof^ical work, as sucli, (jould Ire undertaken by tlie 
Department, when Mr. Harokl Maxwell Lefroy. B.A., the first 
Entomologist on the Staff of the Department was appointed. He 
retained his ofhee until the beginning of the year 1908, wlreii la* 

i )roe<reded to India to take up his appointment as Imperial 
Entomologist to the Gov’^ernment of India. His sueeessor*, 
Mr*. H. A. Ballou, M.S(*., assumed his duties on his ar*r*ival in the 
island of St. Kitts in Mai*eh 1908, vn rouie to head<)uai*tei*s. 

11 . 

The Need OF an Entomouhhm. 

In the eHr*liest (*orr*esp<»ijdenee between the (Nuiiuiissioner of 
Agrieultui’e and theC^olonial Offieein connexion with the apptrint- 
inent of an Entomologist, this ollietT was i*efei*red to as 
a leetui*ei* on eeonomie eiiLunology, and he was later mentioned as 
Eeonomie Entomologist. The unties of this oHieei* wei*e outlined 
in a letter* fr*orn the Commissioner to the Under Se(*r*etarv of State 
for the tWonies, dated July 5, 1899, pai*agraph 2, as follows :— 

‘His prim*ipal duties will be tt> visit, give leetui*es and 
recommend suitable measures for* the treatment of the numerous 
insecd liests that are now so destructive to cultivated crops in the 
West indies.’ 

In paragraph 4 of the same letter the following sentence 
occurs : — 

‘ 1 am now however convinced that until the various scale 
and other injurious insects are properly treated, and fruit trees 
such as oranges, limes and mangos, as well as coffee, cacao and 
other plants yielding crops are capable of being kept free from 
disease, great loss will arise to cultivators in all parts of the West 
Indies.’ 



The followini^ extract from a letter from the Secretary of 
State to the Governore of Barhadoe, British Guiana, Jamaica, 
Trinidad, Windwaixl Islands and the Leeward Islands further 
egresses the need that was felt to exist at that time for a trained 
officer to advise in regard to injurious pests and diseases : — 

‘ Specimens of diseased plants or of insect pests have occasion¬ 
ally been sent to this country for examination, but while such 
sjiecimens are naturally on their arrival here not so suitable for 
examination as they would have been on the spot, the time lost in 
such a reference may 1 m» of serious (onse<|uence, nor would it be 
]jossible to meet the ditfi(*utty to any but a very small extent in 
this way. 

‘ 1 have therefore come to the conclusion that tht're shouM be 
some officer in the West Indies posst‘ssing the rt‘<piisite expert 
knowledge, whost* duty it should be to advise tht» Government, as 
also individual planters and others, on this snbje<‘t, and to deliver 
ks'tnres from time to time under the direct ion of t hi'( Vimmissioner 
<jf Agricnltnn*. It is accordingly |)ro]M)sed toap])oint an K<*onoinic 
Lntoinologist who will be on tlie Statl of theIm[HM‘ial l)e]>artment 
of Agriculture, and whose salary and travelling expensi's will b(» 
ciiarged to the linp(‘rial grant for that Depai't mt*nt. Tin* s(*rvic‘es 
of tin* Olficer will, in tlu* lirst instance, be .ivailable for tlu» Wt^st 
Indit‘s g(‘n<*rally, but, should the deniamis upon his time hereafter 
p!*<)ve more than lu‘ can in(‘et, it will be ms'essary for tlu‘Govern- 
ments of th(* larg(‘r (V»loni(‘s viz., British Guiana, Jamaica, and 
Trinidad, to provide for their own reipiirements in this respe d.' 
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TiIK DrTIKS OF THK KNT()1V10L0(51ST. 

Tlu» duti(‘s of the ollice as (‘xplained by the S(‘c*retary of 
State for th<‘ (\)lonit*s to Mr. .Maxwtdl Lefroy pi*evions to his 
ace(»pting the app(»intiiK'iit, wei’(* contained in paragraph 2 (»f 
a lett(*r dated November 2S, IStMI, which nsids as follows : - 

‘ Your pi'incipal duties will be to visit tin* various West 
Indian Islands, to give lecture.s, and to recommend suitable 
measures for the treatnumt ot the numerous insect jiests whu*h 
de.stn^y culti\ated crops in the West Indies. Your head(piarters 
will be at Barbados, and w)iih‘ not on tour and giving lectures, 
you will b(» employed in preparing notes and recommendations 
for publication in the Bulletin of the Imperial Department of 
Agriculture and gcnei*ally you will be n^quired t > plac*e your 
services at the disposal of the Commissioner of Agriculture to be 
used in siicdi manner as he may tliink fit. ’ 

About three yeai*slater, the Imperial ('ornmissioms’explained 
the duties of the Entomoh>gist to Mr. Ballou as follows : — 

‘ The duties of the Entomologist require him to take charge of 
the laboratory and collections at the headquarters of the Depart¬ 
ment, to assist with correspondence relating to his work, to 
contribute articles to the Went Indum Bulletin and the Agricul¬ 
tural Nexm and take charge of all invo.stigatioiis and operations 
in the various isJonies under the instructions of the Commissioner 
of Agriculture,’ 



It will thus be seen that, while tho instructions laid down 
for tho guidance of the Entomologists are substantially the same, 
slight modifications in expression indieale some elianges that had 
arisen as the work progressed. 


TV. 

Eakly Work in Ektomology. 

Previous to tlie esiabliHliment of flie linperijil Depirtinenl (^f 
Agriculture, Botanu^al Departnu'iils liad Im-cii formed in sevm*al 
of the West Indian Islands, and the officers »>!' these Department 
had accomplishefl a groat <lcal in the study and tieatncMit <d’ 
fungoid diseases and insect pests. 

In Jamaica there had hcen Entomologists at different times, 
in charge of the MnsiMun of the Institute of Jamaica. Mr. 
W. Fawcett, B.S(*., Director of Agriculture, had <‘onsiderahl(* 
experience in dealing with the pests attacking the erops in I hat 
island. In Antigua, Mr. A. Barher, B.A., was for several 
years Superintendent of Agriculture. Mr. Barher, having been 
trained in biology, made vahiahle records of the insect pests of tin* 
J^eewarfl IslaruLs. 

In Trinidad, Mr. J. H. Hart, Superintendent of the Botanic 
Station, was a keen observer of nature, and although he was 
originally trained as a botanist, many of his observations on insect 
pests are of interest and \alue. 

In Barbados, Mr. J. K. Bovell, F.li.S., K.(\S., Superintend¬ 
ent of the Botanic Station, had aispiircd useful knowledge of the 
local insect pests. 

In British (Juiana, in addition to the Dirt‘ctoi- of Agriculture, 
Professor J. B. Harrison, there had hcen a (’nrator of the Natural 
History Museum at Cieorgotown, and a ('onsiderahle amount of 
information with I’egaid to the insert pc'sts of that Colony was on 
record. 

At the tii‘st Agricultural Conference, held at Barbados in 
January 18911, Mr. J. H. Ikivell read a paper eiititleil Field 
Treatment of the Diseases of the Sugar-cane in the West Indies. 
In this pa|HU-, mention is made of tin* epidemic of ants wliich in 
the eightivnth century tlircatcmsl the sugar-cancMiidustry on two 
different (H'casions in Barbados. Reference is also made u) the 
following pests which are known to occur at the ])resent time : 
the inotli iHirei*, the pink inealy-hug or white blight as it was 
called, the cane fly. the sliot borer, and the weevil borer. 
Suggestions are given for the control of the moth borer, and the 
principal fungoid diseases were also discussed. 

At the same Conference, Mr. Faweett mid a pa|>er entitlerl 
The Prevention of tlie lnti*odiiction and Spread of Fungoid and 
Insect Pests in tlie West Indies, in which it was suggested that 
two methods should he adopt< k 1. One recommendation provided 
for the inspection of all nurseries by a liotanist and entomologist 
who should have power to take siieli steps as were necessary to 
prevent the spread of anv pest or disease on nursery sttwk, and 
another was that a law slioiild lie passed in every colony, by which 
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the importation of seeds or plants liable to introduce any pest or 
disease might be prohil)ited. 

At the 8e(‘ond Agricultural Conference hold in Barbados, in 
January 1900, a paper entitled Bee-keeping in Jamaica was 
presented by Mr. James Doidge, Lecturer in Bee-keeping to the 
Jamaica Agricultural Society. At that Conference also, under the 
heading Legislation Suggested for the Treatment of Insect and 
Other Pt»sts Affecting Economic JMaiits, the papoj* presented by 
Mr. Fawcett at the first Conference was disciisHt‘d. A lettei* was 
l ead from the Secretary of State to tlH‘ (Tovernors of the several 
West Indian Colonies emphasizing tiie need of some means of 
control of jx'sts and diseases of economic* plants. (Vipiesofthe 
laws then in foi*ce in Jamaica, Trinidad and Tobago wei*(* dis(*uss- 
ed, and suggestions for a J^lant Diseases Ordinance wen* brought 
forward. 


V. 

Entomoukjy Dndkr thk Dirfxtion of thi: Imckiual 

CoMMISSIONKR AS HKFKKSENTKD UY WeSTInDIAX 

PintLisHKi) AirnrLKs. 

At the time wlien Mi*. Maxwell Lefroy assumed the duties of 
hisoffi(*e, the ))ests and dis(*ases of sugar-cane wore of so much 
iniportan<*e that they naturally rec<‘ived fu*st attention. The fii*st 
probh'in, therefore, of any considerabh* proportion which gtiined 
the jiotice of the newly appointed entomologist was thci moth 
borer {l)iati<ic(( Hdcrhantlis) of the sugar-(*ane. 

At that tiiiK', tlie moth borer was eonsid(‘red to be the* most 
S(*rious insect pest of sugar-cane known in the W(\st lndit*s. 
Although planters generally w<*re familiar with the a])peai*ance of 
canes tliat had lu'en injured by attacks of this f)est, whicjh had 
been associated with sugar-cane from the iiim* i)f the earliest 
cultivation of this crop in the Amerii an tropics, com[)aratively 
few persons in these islands rev*ognizef! th(* adult iiis(*ct, or knew 
the life-history of this pest. The nature of the pioneer work in 
hintomology in connexion with the newly formecl Department of 
Agric'ulture was therefore obvious. It was ajjproached by 
Mr. Lefroy with much energy and prosec*iited with much car<*, ami 
as a rt\sult. valuable knowledge was obtained. In the West Indian 
Bnllelin, Vol. 1, ]>. J27, there appeared an ai’ticlc entitled Moth 
Borer of the 8ugar-cane in which the residts of tin* study of this 
first pi’oblem were presented. A general and liistoiiiail aci^ountof 
the moth borer was given, and, perhaps for the first time, 
a complete account of the life-history, with descriiitions of tiu* 
egg, larva, pupa and imago, the duration of each stage of the 
insect’s existence, the habits of egg-laying and the m(‘thod of 
attac'k on the plant by the larva, were present(*d. 

It was shown that the life-cycle occupies a period t>f about 
fifty days, that the eggs are laid on the leaves of the sugar¬ 
cane, and that the young larvae, almost as soon as liatch(*d, 
trav’cd down the loaves, and tunnel into the forming stem. In 
the course of these investigations, it was discovensl that the eggs 
of the moth borer are attackecl by a minute liymenopterous 
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parasite (Trichogramma pretma\ and a previously recorded 
observation that the larva is sometimes attacked by a fungus 
parasite (Cordycepa barberi) was confirmed. While it was realized 
that these natural enemies probably exert some influence on the 
numbers of the moth borer, it seemed very evident that additional 
means of control should l)e deviswl and carried out, if the ravages 
of the pest were to be further combated. Tlie remedial measures 
recommended included the collec'ting of the eggs and the c*utting 
out of dead hearts. An additional measure induded the destruction 
of all infested canes at the time of reaping the crop ; those too 
seriously injured to be worth putting through the mill were 
recommended to be bunied. 

With the knowledge ac(juired during these early investiga¬ 
tions, and as a result of the application of the remcHlial measui'es 
suggested, the moth lairer came to be considered a much less 
important pest than formerly. It is likely, also, tliat the intro¬ 
duction of seedling canes, which have so largely replaced the old 
Bourl)on variety, and are known to have a much harder rind or 
outer covering, lias assisted greatly in reducing the injury from 
the moth borer. 

Other inse(‘t pests of sugar-cane were investigated, and a 
brief account of them and of the injuries caused by them was 
presented to the West Indian Agricultural CWereiice in 1901, in 
a paper entitled Insect Pests of Sugar-cane, which was publish(sl 
in the We^t Indkm Bulhtm^ Vol 11, p. 41. The next extended 
investigation of the attac*k of an insect pest on a staple crop was 
that of ihrijid(Physopm )nbi()rmct(f) attacking cacao in (Irenada 
An account of this was published in the I TVs/ Irnlim Bulletm, 
Vol. 11, p. 170. 

Toward the end of 1900, the Entomologist \isiled Grenada to 
investigate a serious attack of thrips on cacao, in that island 
These small insects injure the cacao, both leaf and pod, by their 
feeding, and it was supposed that the attacks of thiips wei-e the 
cause of serious injuries to the trees, and of short crops. Investi¬ 
gation indicated, however, that while there was a relation bet ween 
the presence of large numbers of thrips, and tlie forms of injury 
and loss already mentioned, it did not ap|)ear that thrips were 
entirely I'esponsible as a cause ; but rather that they were present 
under those circumstances as one of the effects of the unpropitious 
conditions, although they may have contributed to the loss 
sustained by the grower and the damage suffered by the tree. 
The unfavourable conditions which were then thought to be 
largely responsible for the injury to the cacao trees and the 
sliortage of crop wei*e tho.se i*elating to climate and soil. It was 
found in seasons of exceptional drought, and upon cacao estates 
where the drainage was poor, or wliere the cacao trees weiv 
insufftoiently manurod and otherwise uncared for, that thrips wei*<' 
moi*e likely to l)e pi-evalent in large numbers than on estates 
where better agricultural methods were practised, or in more 
favourable seasons. Subsequent ol)servation8 have very largely 
confirmed this idea, and at the present time it is generally 
recognized that a bad attack of thrips on cacao indicates that 
unfavourable conditions exist which it is wise to attempt to 
ovei'come by the improvement of soil conditions, by draining, 
manuring, and the addition of organic matter. Direct remedial 
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measures were recommended by Mr. Lefroy, wlio carried out. 
fairljT^ extensive experiments in spraying, in Orenada. Tliese 
measures, however, have not been generally adopted h}' c*aeao 
planters, probably because the CMiltural methods availabh^ have 
given good results in the control ot this ])est. 

Another pest of sugar-cane which was investigated l)y the 
Entomologist was the lady-bird or wet'vil borer {Spheuophoivs 
nerirens^ Oliv.) ol* the sugar-cane, an accomit ot which was 
presented to the West Indian Agricultural Confereiuv of !0b2 
and published in the lies//ud/V<>< Vol. Ill, [>. 88. The 

summary of the life-history and liabits of (his insect are given, 
together with the ivmedies suggested h>r its (control. The lirsi 
and most important of these wiih th<‘ thorough desti’indion of all 
rotten or infested canes, and while the other rts'omnuaidations 
were valuable and [)ractical, it is believ(‘d that tliis is the onlv 
one that has ever been (‘xtensively carried out by sugar-(*ane 
planters, atid tliat it has been very largely inlliiential in great ly 
reducing tin* amount of injury from this caus(‘. 

A valuable jiaper entithsl Inset*! C^mtrol in 1ht‘ Wt‘st Indies 
appeansl in the West BnUelin. \ ol. II, p. 818. In Iht' 

same volunit' of the lIVs/ Indunt Ihdlctin, a short artich' gavt* an 
a(*counl (]x 811) of tht‘ Irtsitmiutt of importtsl plants in 

Jamaica, and this was followtsl by one (‘utithsl Suggtsstions for 
(.Controlling Im]Dorted Insect Pt‘sls in tht» West Intlies (Vol. Ill, 
p. 140). These papers W(‘r<^ t lie first st(*ps toward t.ht* developmtmt 
of tht' uniform systtsu which has sinc(‘ Ixvn adopted in all tin* 
ishjinds of th<‘ Lt^ssts-Antillt’s with lht*obj(*c( tj pr<‘V<siting th 
intrtxluction of ins(*ct pt*stson im|>ortetl plants. 

SevtM'al short articl(‘s on (‘utt>m(»logical subjt'cts appeartsl in 
\^»h 111 of th<* nV.s/ Indian Hidlr/in, anti (best* wts't* followtsl bN 
a gt)od technical account td* t ht‘ scab* inst'cts of tlu' Wt‘sl 
lndit‘s, which ap|)t‘ared in twti parts. Part 1 (|). 2lt)) consists 
largtdy of a list of spt‘cit‘s of scale insects r(*cord(‘d as occurring 
in tht* West lndi(\s, with many intei*t‘sting and valiiabU* nott's on 
the food plants and liabits of th(*se ins(‘cts. Part 11 (p. 205) 

contains an account of the West Indian scab* ins(*cts undt*r 
st»v(*ral headings. It is shown tliat in tin* West Indi<‘s Mr. L<d‘roy 
recognized, out of a total of 120 species, 80 which wei’c nati\ 
80 which were introduced, and 4 which wcu'i* of doubtful origin. 
It is also noted that tin* s])eci(‘s whi<*h occur as the mon* 
s<*rious pests to cultivat(*d ci’ops, are among those tliat liavc* be(‘n 
introduced rather than the native species. 

In the lPe.si^ Indian BidUdin, Vol. Ill, ]>. 810, a ]>aper by the 
Entomologist entitled C’rude Oil ajid Soa|>, a New Insecticide, 
gave the results of ex[xu*iments in (he us(‘ of criule Barbados oil 
as a spray material against scab* insfs'ts. A very sat isfactoiw 
spray mixture was obtained by combining this oil witli whale oil 
soap, by boiling tlunn together with a small amount of na[>htha- 
lene. 

In 1008, a paper on The Hoot Bort*r (Diapyrprs ahbrpi iatiifi) 
of Sugar-Cane, prepared by the Rev. N. B. Watson of Barbado.s, 
was published in the ]VpHt Indian liullpfin (see Vol. IV, p. 87). 
Although Mr. Watson was not an officer of the Imperial Depart¬ 
ment of Agriculture, this piece of work is mentioned here ficcausc) 
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it waR publislieni })y tho Department. Mr. Watson’R paper 
ineliuled adeRoription of the iiiHeet in ilR v'ariouR stageR, and gave 
very iiHefnl notes on its liabits as a pest. At the time these 
o})8ei*vjitions were made, howevei*, this insect was not recognized 
as a serious pest. Its occairrence in considei*able numbers in 
1909-10 and llHO 11 is referred to in the Ayricnliuval Newt^. 

Mr. H. A. Ballou, M.8(‘., assumed the duties of Entomologist 
to this Department on March 12, 1908, on which date he 
arrived in St. Kitts from New York, en route for head(|uarters. 
lie reachi‘d Barbados on May 8, the int(*rvening time being 
spejit in visitstothe Northern Islands. At that time, the(|uesti(Hi 
of the n*-introduction of cotton cultivation into the Wes! Indies 
was I )(‘ing considered by the Imperial Commissioner of Agriculture, 
and tie* liist <*ntomological vvork, therefore, for the new Entomol- 
<»gist was naturally to Ik* found in conm‘\ion with the insect ])ests 
of cotton and the methods of control. Paj)ers entitled Insect 
Pests of Cotton (11 Indian HnUcitn. V^oi. I V. }>. 288) and Insect 
Pests Attacking ('otton in the West Indies (If Vs/ Indian lint let in. 
V^)l. IV, p. 828) were published during 1998-1. During this lime, 
the insect pests which had attacked cotton m the West 
Indies wert* for th(' most part the same as, oi* closely related to, 
the pests known in the United States. The most serious of the 
American pests, t he cotton boll weevil (Anthononius f/i'andis, Boh.), 
does not, however, occur in the British West Indues ; and another, 
the boll worm, which in certain parts of the Southern States is 
extr<uu(‘ly abundant ami injiiiious to cotton, has nev(‘i'oc(*nr]‘ed 
in destructise numbers in these islands. 

Ill the first two or three veais following tlu* nuntroduc- 
tion of cotton into tlu‘West Indies, two now pests made their 
appearance. ()m‘ of these, the l(Mf blistt*!* uiiU‘ {Ihiophije^ 
f/ossf/pH^ Banks) of cot ton, first attract<*d attention by its atta(*ks, 
which resulted in the (‘omplete destruction of entin* holds of 
cotton in Montseri*al, in 1998. This pest has conu* to be known 
to have a v(*ry general <listribution throughout the Lesser 
Antilles. It was tii’st re]K)rted fi-om Montserrat in 1908, and 
shortly aft(*rwards was found in all the islands except Barbados, 
which up to th(' present time (1911) has been free from its 
attacks. 

Another pest which, like the leaf-blister mite, was entirely 
new, w^as the red maggot { Porrirondi/la (/osHi/pa\ CV(j.) which 
occurred in Barbados as a pest of some importance, for two oi* 
three years. It has only once been rej)orted as attacking cotton 
outside of Barbado.s, and then in Mont.serrat, in which place it 
has never occurred to any large extent. 

At the West Indian Agricultural C^)nferenee held in Trini¬ 
dad in 1995, sev<*ral papei-s dealing wdth Entomological subjects 
weiv presented. These were <*hiefiv review's, and included The 
st.seP Attacking Cotton {West Indian Hidletin, Vol. VI,}). 128), 
Sugar-cane (ibid.. ]). 87), and cicao {^ihid., p. 91)in the West Indies. 
Theiv w'as also a ])aper prepared and j)resented by the Entomolo¬ 
gist on anthrax {ibid., p. 158) which w'as of special interest at 
that time because of the o •currence of this disolse among cattle 
on a fairly large scale in Ht. Vin<*ent. An excellent account of 
the occurrence of anthrax in St. Vincent was presented and 
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piiMishecl, in fonnexion with that hv the Eiifomologiat. hv 
hr. (\ W. Branrli. 

Early in UKIh, a paper was puhlislied (ITrs/ fvdi'av nn/letin. 
Vo]. Vn, p. 411^ (MititliMl Notes on West Indian ln.stH*ta. whudi 
included the results of an examination of West Indian Ortho])tera 
from the collection of the r>e[)artment hy Mr. J. A. Cl. Kelin of 
the Aeadeniy of Natural Scien<*e, Philadelphia ; notes on the 
hutterHies of Barbados, and general notiw. by \lr. Austin 14. dark 
of Boston, and a letter from Sir (»il))ej*l ('ai'iej*, t loviuaior 
of Barbados, 4»n tin* butti'rHit's of Bai*l>ado.s. In addititai to tln'M<* 
thert‘ were ^4‘iH‘ral lu^tt's, a<lded by the Entomologist, tm s(‘\4*ral 
orders of inst*cts. 

At this tiin(‘ a paper on tlu‘ cotton staimu's was also 
])ubli.ah<‘d in the BV.s‘^ Indifui HnUetni, Vol. \'ll, p. til. ('ot 
ton staiiUM's bad lusm tla‘ cau.se of considcrabb‘ injury in 
c(Uton, and it W’as f(‘ar«Ml that they mi^ht p]*o\<‘ stM'ious pests. 
'These* ins(»cts bt'lon^ to tlu* ^enus l)ysd(*r<‘us. ami althou‘i;h s[)ecie*s 
(►f the ^(*nus ha\e lH*en known princi})all\ as p(‘sts of cotton for 
a ;4ood maM\ years, tlu'rt* se4‘ins to ha\ <* b(*(‘n no pre‘\ ions recca-ds of 
knowd(»d^e of lih'-history ami of habits, The* obse'rvations e)n 
w'hich this papei* was based «'\t4*iid(‘d ov(m* a (‘onside'rabh* p(‘riod of 
time, and \\<*r(* attended with man\ dilhc ulti(‘s, principally on 
account of the fact that no cotton staiiu'rs at that time' e'xisted in 
Ba»*bade)s, ami all obse‘r\ atie>ns hael te> be maele* with importe'd 
spe*e ime*ns in (‘Hptis ity. It w as m*(a‘ssar\ also to cxerease* the* 
e;reate‘st care* topr<*\e‘nt the* e*s(Mpe‘of aiiN of lhe*se* inse‘cts, w'hiedi 
mi^ht ha\e* leal te> the* infe*station of the* cot tern lie*lds e>f Barbade»s. 
The pa])e‘r alreael> me*ntie>ji(‘ei contaim*el much informatie)n that 
w\as ne*w, on the* life* liisteaw ajiel habits of eaet 1 on staine*rs, ami it 
alse) ])rese*nte*el a e|e*scri|a ion eel a m‘W spe*e*ies from (Iremaela 
{Ihjsdt'rnis fpnuildi) ',\\\d iA a m*w species ami ne'W sub-sf)e»cie*s 
from 'I rinielaei ( /h/.se/crens hoivtndi wwd l)i/.^d(>nns liturardi. vai. 
minor) In Veel. VI1 e>f lie* ITcs^ fyn/mn Bnlirfhr the*re* alse) ap- 
pe*are I papers cntit|e*d lie*af-bliste*r Mite*s (p. .*>.*17) ami lnse‘ctsas 
(‘ariiers of l)ise*a.se*s Sti). 1'h(»se are* re*print(*ei fre)m eether 
])td)lie‘atie)ns and appe‘aie*el as unsi^m*e| artie-le*s; the*y eliel not 
contain i*e*sults e)f obse*i \ at ie)ns or inve*st i^^at ions by ollicers e)f the* 
Depai*tim*nt. 

In January 11M)7, the* A^rie-iiltiiral (’e)j)fe*rem*»* was held 
in Jamaie*a ^ >nl\ a fe*w of tie* pape*rs pre*pare*d fe)r this( ’onfe*re*nce 
w'ere present'* i, e>n ae-cejimt of the* e*arth<juake* which occurre*ei 
eluring the* me*e*ting of the* lirst elay. A bried' re‘\ ie*w e»f thrips 
attacking cacae), whie*h was pivj)5ire*ei as a ('e)nf(*i*one*e paper w^as 
‘published in the West Indian linl/efin, Ve>l. VIIJ, p. IIJ. 
A similar paper ein the* same* subje*e*t was re‘ad befeire* the Agrie-ul 
tural (V)nfere*m*e* in Barbaelos in January Blt)8, and was afte*r 
w'ards publish(*el in the* We.st Indian Bulletin, Ve)l. IX, p Ihtl. 
Another papt*r reael be*fort the CJemfere^m'e* in Barbade)H in ItldS 
dealt with the* treatme*nt of cotton jwsts iti the* We*st Ineii(*s in I9h7. 
In this e*onn(*xion the probable usefulness of the* native* ])arasite* 
(Z(doj)hofhrix niirnni) e)f the black scale of e-ottem was lirst 
mentie)m*d. For twee or thr<*e years, the* black seale was eeiie of 
the* most desti*uctive pe*.sts with wdiich ce4Jon growei's, e^spewially 
in Barbados, had to contend. At the pre*se*nt time it has 



S90 

practically ceased to be a pest, and the change is attributed to the 
abundance of the parasite. 

Toward the end of 1898, Mr. C. C. Gowdey, who was tem¬ 
porarily attached to the Imperial Department of Agriculture, 
prepared a paper on the Aleyrodidae of Barbados ( West Indian 
Bu)lefi)i, Vol JX, p. 445) which contained an account of all the 
T’ecorded sy)ecie8 of white fly from Barbados, giving descriptions 
of the several stages, halntat and food plants, together with 
sev(‘ral illustrations, some of vvhi(*h were prepared from drawings 
made })y the autlior. 

F'or several years a consideralde amount of interest has betui 
manifested in the West Indies in th(‘ relation that was supposed 
to exist between c(M*tain species of nios(|uitos and a small fish 
known as millions ((hrardnms poeciloides)^ in Barbados. The 
statement had often been made in news])apers in different [)arts 
of th(^ w'orld, that Barbados owes its immunity from malaria to 
the ])resence of inillions in the waters in the island wdiicli w’onld 
naturally form br(‘eding phu'cs for the malaria-lH‘aring moscjuito. 
This w^as snp]>osed to be due to the fact that millions feed upon 
mos<|uito lar\a(‘, and ait* veiy efficient in pre\enting the breeding 
<if mos(pntos in any w'aters wdierc tliey occur in abundaiu'c. 
A great many empiiries w'ere received by the Imperial Goni- 
missioiKU' of Agriculture wdth regard to tin* habits of this fish, 
theii* (‘fliciency as mos(|uito destroyers, and also as to w bet her 
they (*ould be shipped iu other parts of the w'orld wdiert* they 
might be used for stocking the winter wdiich s(‘rved as breeding 
places for certain kinds of mos(|nitos. It was thought desirable 
to ])lace on r(‘cord the experience that has been gaim*d in the 
studies of these small lish, and in Ilu* se\(*ral attem})ts that had 
b(*en made t(» intiofliKs* them into oth<*i‘loc.dili<‘s. (\>ns(MjnenlI k 
an artich* (*ntitled MilH<»ns and iMosipiitos was pr(‘pared for tlu* 
MVs/ Indian Bidlotnu which appeared in Vol. IX. p ‘»S2. 
There is no re(*ord to show that the malai-ia-htMiing mos- 
(juito has ever bt'cn know n to occur in Barbados, nor that an\ 
case of malaria in the human subject has ever been know u to 
originatt* in this island, and conse<|nently, it can hardly b(* said 
that the malarial mos<|uit<»s have been exterminated by millions ; 
but ther(* can be no <loubt that millions are a most useful agent 
f(»r the destinclion of mos<piito lar\ae, and that they can be 
snci'cssfully introduced into many localities wdiere they are not at 
present known. It is not to be expeeted, however, that the8<* 
small fish will ever completely exterminate any species of mos- 
(jnito in any given district. 

At the Agricultural Conference in Barbados, in January 
1908, it w'as mentioned that a new'^ insect pest attacking cotton 
had made its apt>earan(*e at Antigua. This was a pest that has 
since come to be kuowm as the fiow^er-bud maggot (Contavinia 
yos^ypiu Felt), wdiich belongs to the same group of insects as the 
red maggot, already mentioned as a pest of cotton in Barbados. 
This insect appeared at the end of 1907, causing the flower buds 
of the cotton plant to drop as the result of injury by the maggot 
of this very minute fly. The first attack lasted alxnit tliree 
months, that is until ^larch 1908; a se(‘ond occurred over 
the same period at the end of 1908 and the beginning of 1909. 
These attacks resulted in a very great loss to cotton growers, 
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and were among the chief causes which led to the very 
considemble reduction of the area planted in cotton, in Antigua 
during the last few years. Botli these attacks were in^ 
vestigated hy the Entomologist, and the results of his ohsorvations 
published in the llVst Indian Bulletin, Vol. X, ]). 1, in an article 
entitled Tii(^ Flower bud Maggot of Cotton. No at lacks by tin* 
llower*l)ud maggot had been recorded outside Antigua, although 
it has been reported as having occumsl in Moiitstu rat. The only 
remedy that can be suggested u]) to the prt*sent time for cotton 
growths in Antigua is early ])lantiug wlncli enabli's the cotton 
plant to develop sutlicienllv so that Axe iii*st })eriod of flo\\(*riiig 
shall be practically completed before tliat time of the year 
(November and IhsHMiibei’) wlien the llowtu--bud maggot makes 
its appearanct*. 

Foi* many years, sweet }M)talos in Barbatins and othei* West 
Indian Islands liavt* been, from time t(. linu*, seriousl\ attacked 
l>y asmall ins(‘ct {( In/nrlnis halaiae, Waterlionsc) known as 
the sweet potato wc(*\ il, searab(‘<‘or Jacobs, wliicli tinin<*ls in the 
ripening I’oots and ofttsi caus<*s a \ciy cniisidtaable less in the 
crop. This insect was the subject <if se\ i ral experiniiMits on a 
fairly lai'ge scale, and the r(‘sults of tla*se and an aecoiint of the 
insect itself, ar(‘ publislu^d in a IIVs7 hulufu Ihdlelin ])ap<'r 
imtitled The Scaraoee of the Sw(*et Potato (Vol. X, p. 180). 

It is gen<‘rally sup[)ost‘d b\ planters that the attacks of 
scaralx'car<'more s<‘rious in d/v seasons, and that their se\(*rity 
increast*s fi'om year to year tlirougli a siaii's of diy veais. It is 
also suppos(‘d that the advtsit of rains serv(‘s as an (‘llicient 
check to this j)est. 

\(» (lirect reimslial imsisures ha\e been found, that s(‘i v(‘ for 
lh<‘ control of scarabee. It sesans lik(‘ly, how(‘\er, from tbe 
observations alriNidy ma<le that, by ])lanting noji-infested slips and 
)w thorough (lest i-uction <»f potato \ ines and small roots imimsliate- 
Iv after the c!*o|) is harvested, tin* ins(*ct ma\ b(‘ r(‘duced to 
such (comparatively small iiujuIhts that lh(‘ attacks wall cause 
a relativ(*ly small amount of loss in th<‘ crop. Tin* attacks by 
S(*ai-abe»* wdll gemually b(‘ much h‘ss s(*\er(‘ if tin* pot at os art* 
haj \est(*d as soon as •'i])e, than if th(‘\ art* l(‘ft in tin* ground foi' 
soiiK* time. Slips fret* fi-om scarabet* ma\ lx* |)roduc(*d bv planting 
small roots in a niu'sery aw^ay from potato li(‘lds. I Ininf(*st(‘(l 
roots should be plant(*d, and -lips taken, as soon as the vines hav(i 
made sutticient growdh. 

As has alr(*ady be( n intimattsl, (sirly in tin* history of tin* 
Imperial Department of Agriculture il was rtsili/ed that liettt*!* 
provision was needed in the s(*V(»ral colonies to ])re\(*nt tie* 
introduction of insci t ]jests and fungoid diseases in connexion w ith 
im])orted plants. The laws existing in tin* W(‘st Indies pi‘(‘viouH 
to the estalJishnient of tin Imperial IX [lartment provided foi* the 
total prohibition of the importation of plants wuhui these were 
considtTcd likely to be a means of introducing p(*sts and disease-s. 
The papers published in the early volumes of tin* \Ve»t hidiftn 
Bulletin, to wdiich referems* has been made aln*ady, tog(‘ther with 
nieiimraiida and statements of information w ith regard to import¬ 
ed plants, and the likelihood that tluis* might be the moans <jf 
the introduction of pests and diseases, serve(l to aid the Govern- 



inentHof the several colonies in forninlating laws for dealing 
with this Hiihjecl. The Imperial Coiiimissioiier of Agriculture 
was very fully aware of the necessity for more efficient legislation 
for dealing with imported plants, and from the formation of the 
Department the subject was continually mentioned in official 
c'orrespondence, until uniform legislation was provided in all the 
colonies. 

It was not cojisideicd sufficient that it was possible to 
enforce the total proliibition of the imjjortation oj* plants from 
any country where the prevahnn e of plant diseases or pests rend¬ 
ered it likely tliat tlicse miglit Is* transported on or in plants, or 
parts of plants intended for propag.ition. It was deemed 
necessarv that in each island it should he feasihh* to enforce such 
tieatineut of all imported plant inattaial iiitcude<i for propagation. 
Tlie advice of tln‘ Kntonmlogist wjis given with regard to the 
treatment (d* sn<‘h pljinl niatci’ial. He pri^paied pl.iiis for fumigat¬ 
ing chambers and boxes wliieli w'ere sejit out whenever ihev 
were desired, and snggesiions wta-e niad<‘ as to the points that 
should he included in an\ Ordin.nier pro\ iding loi* tin* tre;it meiit 
of imjiorted j>lants 

A pa}H*i* entitled Ijt‘gislation in tlie AVesi Indies lor the 
(Vmtrol of Tests and Diseases of Imported TIants was published 
in the HW Indian BnUettn X. [>. Ill . This jiaper gives an 

ac*eonnt of the eai‘ly laws dealing with imjiorted plants and also 
presents those morereeeiitlv enacted w hieh provide a nniforin 
system tlu’onghont tin* Leevxard and Windward Islands, and 
Harhados. It w'as billowed in the sitine volume ol the IFes/ 
Indian Hnlletin (p. **1111) hv one entitled The Disinfeetion ol 
Imported Vlanls. It eontains summaries of the laws in force in 
tlie West Indies, arranged for eonvenu*m‘e of ref<‘reiiee, logethei 
with directions for pn*paring and using insectiei(l<*s and fungicides 
and geiieial ac'comits of several of the prinei[)al of tlK\se. 

A shoit papei- entithsl The Nomeiiel.-itnre of Seale Inserts, 
( Indian Bidlvtin, Vol. XI. p. .‘15) gives a list of tin* se.ile 

insects mentioned in tlie ])am])lilets ahvad\ ivferied to (Scale 
Jnsec'ts of the Ijessca* Antill<*s, J^irts, I and 11) for the purpose ol 
eumpariiig the techiiieal and eoiniuon names in nst* at the time ol 
llie puhlic-atioii of the pamphlets with eertain rexisioiis of the 
tecluiical names that have l)c*eii made .siuec that time. 

Ill a paper ontitl<*d Xotes on liime Cnllivalion {WesL 
Indian Bulletin, Vol. XI, p. .*311), the preliminary results ol 
exiKMimeiits in tin* c*ultivatiou of limes are given, togt*ther with 
general notes on lime eidlivatioii, with spteial reference* to the 
prevalence of scale insects and other pests attacking this crop. Tin* 
indications seem to he that under certain conditions too much 
surface tillage in lime cultivation is liable to he accompanied by 
a decided increase in the number of scale insects, lii those notes, 
mention is made of tlie use of Bengal beans as a means of 
conti’olling scale insect attacks, and a. brief account of the 
natural enemies of the scale insects attacking limes, Inith insect 
and fungoid, are given. 

It has not been the practice of the Imperial Department 
of Agricultui'e to publisli annual I'cfiorts dealing with,the insects 
prevalent diuing tne year in the West Indies; but the insect pests 
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Hiul diseases for the year 1 U 09 -J 0 \v»‘re revii'wed'in tli(‘ Went 
fndian. Bulletin^ Vol. XI, that portion of th(» article d(*aJin^ witli 
insi^ct p(\sts heiiifj; presented at p. 85. 'Phis report is aT*ran^ed for 
ease of reference hoth under the pests of tht'sevt*ral cn>])s and 
undei‘ tlie lu‘adin^s of the several islands of the Ijossci* AntillcvS. 

Wliile tile Kntoniolo^ist was on lcav4‘ in the Unit(‘d States in 
IlUt), he visited Florida for the purpose ol' studying the methods 
employed there in the conti’ol of tin* ])cstsot'citrus fruit, 4‘sp(‘eially 
the use of parasitic fun^i in <*ontrolling white* Ily and scale 
insects. Tlu* ol)S4*rvations maeh* during lhi‘^\isit \ve*re* presented 
in a papei* entitled Report on a Visit to Florida, which appeared 
in the fmluui Ihdh'iiiK Vol XI. p. 17‘J. 

In the pivc<‘ding pages, the*re is gi\en an ace*enml e>f the* 
weirk in e‘ntomology. as she>\N u l>y the* |)a])e*rs |)ul)lish«*el in the' 
UV.sr In(li(f}i Bnlleiiii. The Afft iriiHin al AV/r.s anel the* l*amplile*t 
Serit*s are inte‘nded te» p!*<*He‘nt intormation in a me're* popular 
form, and the nmre* tee‘hnie‘al papers and })aj)e*rs e)!* lar<.e*r scope* 
appe*ar in the* lies/ 1mli(tn BuHetni. 1''lu‘st*, tlieii, taken in 
chrone)le>gie*al se*(jue*nce‘, inelie*ate* the* se*e)p<‘e>r (‘ntome)le>gie*al weak 
anel the* prine*ipal jirohle^ms that ha\e* e-ome* up fea* e*e)nside‘ratie)n 
eluring the* past t we*lv<* ye‘ars. 


VI. 

d'Jie* AiiriciiHuvnl iVe*a*s* has lK*en the* ine*dium ol e*e>mmMni 
eating a ve‘ry lai*ge* amount e)f e‘utennologie*al inrejrniat ie»n. 

d"he* (ii*st numhe'i* of this |)e*rieMlical was issue*d on Aja’il 25, 
Itltl’J, anel the* lirst \olmne* was e*omple‘te‘d with No. IS, lssue*d on 
I)e*e*eml>er 2t) of tliat ye‘ar. Siiie*e* that time*, the* \olmne‘s lia\e‘ 
e*e)iiu*ieleel with the* e*ale*nelar \ e*ars. nine* \e)luine*s. ine*luding 
the* m inhers u|) tee 22t) lia\ ing lM*e*n issue*el up to the* e‘nd eel llMt). 
\hel, X (Ihl I) is he*ing issue*d. I )ui iug t Ins pe*rie)d ( he* . Ir// ivultund 
Xvirs Ini'} l)e*(*n pul)lishe*d ie*gnlaj l\ at fea t night ly inter\als, and. 
e'\e*e*pt in feair numhe*rs, the*rc has alwa\s l)e‘cn se»me* spae-e* eie*ve)tcd 
lee enleeme)l(egie*al suleje*cls 

At lii-st this infeermatieeii was )>re*se*nte*d m slieeit ne>te*s eei* 
art ie‘le*s in.se*rte el in dinie*re*nl p)aeM*s in tin [ea[>e*r, lent it wois met 
leeng he'feere* the'se* w e*i‘e* asse*nii)le*<| unele*r the* ca|>tieai of Jnse*it 
Neeles anel assigne*d a elelinite* peesitieen in the* puhFie'atieeii. Jn 
lueest numhe*rs of the* A<fru‘ui‘und AVers a full [)ag<* is dcv'e)te*d to 
Insect Neete*s, althougli this \{irie*s se)me*what ace*e>i*eling to the* 
matter tee he* prcs«*nte*d, anel may he* meere* eej* le*ss. The* ai*tie‘le*s 
e*e)ve*r a gi‘e*at \ arie*ty eef suleje‘e*ts. Feel* e*een\e‘nie*nce eef refe‘re*ne e* 
the‘.se* may lee* gre)Upe*d under t hies* general he*aels : (I) alestrae*ts 
eef rejiea ts eef e*nteeineehegie*al weerk, anel eef v isils eef t he* Fnt eenieeleeg-ist ; 
(2) infeermatieeii een teepie s e»f e*urr<*nt inte*i*e*st, sue*h as .ice*ountH of 
attae^ks eef ]et*sts in tiie* W e*st lnelie‘s, alestrae*ts eef ae*e*ounts eef 
insects in the* hulle*tins anel ivpeerts e>f e*nteemeeleegists anel 
agricultural ele*partnie*nts ineethe»r pai-ts eef tin* w^eerlel : (8) iiifeerma- 
tiem of an celue atieaial characte*!-. Altheeugh the*v aie* unsigne*el, 
they ai*e* ge*nerallv tee lee* e*rcditeel as the* w'eerk eef the* Fnteemeeleegist ; 
theese* appearing in all the numleers up lee anel inclueling Nee. 5(l of 
June* te, 190J, were* the* weerk eef Mr. Maxwe*Il Ije*fre)y. The* first 
Insect Nejtes hy the present Entoiiieelejgist w'ere* published in No. 8J, 
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of June 20, 1903, and with few exceptions all those in the succeeding 
iiiun})ers have been prepared by Jiini. These and other articles 
dealing witli eiitomolo^ical subjects, which have not been the 
work of tlie Entomologist have been prepared e<litorially, except 
for iliose contributed by Mr. C. W. Jeininett and Mr. C. C. Gowdey, 
wlio were temporarily attached to the Staff* of this Department. 
The information on topics of (airrent interest has included 
facts with regard to the occurrence and prev'alence of pests 
of (H)tton, ca(*ao, Hugar-(*ane, sweet potato and other crops, and 
pests of domestic aninirfls. Tluj occurrence of any new pest, or 
the unusual prevalence of any of those which are well-known, is 
generally recorded in the insec*! notes, togetlier with suggestions 
for treatment and control. These notes have also been useful in 
furnishing a pla(*e where planters might be warned of the likeli¬ 
hood of the seasonal recin*reuc*e of pests of which the habits art* 
recognized. The first record of the occurrence of the leaf-blister 
init(\ the flower bud maggot, ami the black scale (Sainnetuf 
nif/m 1 fjecuinnm )fiigrum\ ) as pests of cotton, the accjount of the 
»)nlbreaks ol* the root borer of sugar-cane, of the occuri*ence of 
cotton worm, aiid of s<*h1c insects on citrus trees are instanc*c*s (d‘ 
this kind of infoi inalir/ii. Tlu* <*ontc*ntsof the various reports and 
bulletins which arc received from the Ex)3eriment Stations and 
Agricidtnral I)e])artmonts in different parts of the w^orld is 
abstracted and reviewed when they are likely to be of interest to 
tlu‘ West Indian agriculturist, or when frojii the* nature of tlu* 
pevsts described it seems likely that similar troubles may be 
i‘\periem*ed in this part of the world. 

One of the chief duties of tlu* Kntomologist has be^ui tlu* 
visiting of the several islands of the Lesser Antilles whenever his 
servict's have been reijuisitioned in connexion with any outbr(*ak 
of insect. p(‘sts, or wdien it has been thought advisable by tlu* 
Commissioner of Agi’ieulture, for the jmrpose of iiispeeting the 
plants at the Botajiic Stations, and of giving advice generally in 
connexion with the pests t)f growdng crops. These visits have 
fnrnislu*d material for a considerable numi)ei* of reports dealing 
w ith general and sj)t*cial subjects w'hich have appeared more or 
less abslra(jtt*d in the insect notes. Under the general subjects 
would be included the reports on the visits of inspection to the 
Botanic Station, and under the special subjects such reports as 
those prepared in eonne.xion with the visits to Montseri*at for the 
purmjse of investigating the atta<*ksof the leaf-blister mite, which 
made its appearance in that island in 1903 ; and to Antigua to 
investigate the occurrence of the flower-bud maggot in 1908 ami 
1909. 

Information of an educational character, which has appeared 
in the insect notes, has been of a varied nature. Topics of this 
natui*e which have been discussed have included: insecticides, 
their nature, preparation, and diiet*tion8 for use: spraying 
apparatus and other appliances for tlie distribution of insecticides, 
and other various suggestions wdth I'egard to estate practice, 
calculated to reduce the severity of insect attacks. There have 
also been presented senes of papers whicli have given a general 
outline of a 00111*80 in elementary entomology, where such subjec'ts 
as the ordei*s of insects, the natural history ot insects, and of their 
aUieSy the mites, the strength, number aiid size of insects, have 
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l)een disoussed. An on popular nainos au<l ono on moths 

and buttorllios may also ho inoluded in llio list of suhjo(‘ts ^ivin^ 
information of an odnoational oharaolor. 

VI1. 

KNroMOLooKWL Paimvulets. 

Thoro liavo heon nino pamplilots oither wholly or in part 
devoted to entomolopeal suhjeets prepared hy the Entomologists 
on the Staff of the Department, and on(‘ relating to hee-kee[)ing, 
which was ])repart‘d hy an ollicer temporarily attached to the 
I)(‘partment. The tirst ol* tliesc was No. o of the series, <*ntitled 
(leneral Treatment of Insect Pests. This was in issued in A])ril 
HlOl and a revised edition on October »*n, ItKM. This pamphlet 
gave, in popular language, a brief account of the general treat- 
Jiient of insect pests, witli direcdions foi* tlie preparatifm and use 
of insecti(*ides, flescriptions and illustrations of spraying apparatus, 
accounts of natui*al emanies and directions for collt‘cting and 
forwarding s|)«‘cim(*ns of insects for study and identilication. 

Two j)ampldets dealing with the scal(‘ instsds of the L(‘sser 
Antill(‘s were issued as Nos. 7 and 22 of this s(*i*ies. No. 7, which 
forms the first j)art of the* pa])er. was published in July l‘JO| ; No. 22, 
which formed paid two of the paper was ])uhlislied on Kehruary 
2J, P.HK). Tli(‘se gi\e a vt‘ry good account of fifty-one species of 
scale ins(*cts, with ligurcs in most cases The lif<‘-history ami 
structure, the distribution, and tin* injury dom‘ by thes(» pests an* 
treated in ])lain and simple languag(‘, and the nature and use of 
inscH'ticides suitable foi* ins(*cts of this group carefull}’ explained. 

Pamphlet. No. 1 I, The Screw Worm in St. l^ucia, was issm*d 
on March 22, 11M)2. It contaim^d a general account of tin* scn‘W 
worm and of its occurnaus* as a serious pest in St. Lucia. I)ir(‘c- 
tions for ap[)lying r(*im*dial measure.s, and for the prevent ion of 
attack were given at soim* length. I’amphlet No. It, (mtitl<‘d Bts* 
keeping in tlie W(*st Iiidi(*s, was issued on August J, liftll. It was 
prepared by Mr. W. K. .Moirison, who was temporarily attaclu'd 
to the Departnu'iit during Die first six months of fliat yeai*. 
Mr. M( irrisou, who formerly b(*longed to tie* United States l)t‘part- 
nient of Agidciilture, came to the West Indies at the instance of 
the Imperial (Vimmissiom*!* of Agriculture, in oi*der to giv(‘ 
lectures and rlemonstrations in bce-ke<*ping, and to indicate* the 
possibilities of the* establishim‘nt of a succ(*ssful b(*e industry in 
these islands. In aelditiou to the* special information cjalculated 
to assist all who desired to fake up lM*e-keeping, the pauipidet 
contains hints on bee-keeping speciall\ applicaiih* in the West 
Indies. 

Pam])hlct No. Jl, wliich w^as issuefi on Jum* l<t IhtU, was 
entitled The ABU of Uott' U Planting. The text was arrangerl 
in the form of simple ejnestiems and answi*rs, by means of wdi r'li 
it was intended to j>resent the m»(;e.ssary knowledgt* to (‘nable 
beginners in c.otton-grow’ing to deal with the difficulti<‘s which 
were likely to arise. Part III was deviated to the insect pests of 
cotton. Pain]3hlet No. d5, issued on February 11, 1907, was a 
revised and considerably enlarged edition of No. 31, the same 
method of question and answer in the presentation of the text 





being followed in this number also. Part ITT of this pamphlet was 
also devoted to insect pests, tlie information being thoroughly 
revisecl and great! v extended in order to include knowledge which 
had been acquired since tlie publicration of the previous edition. 

Millions and Mos(|uitos was the title of Pamphlet No. 55, 
which was issued on Dectuiibei* 1), 1908. This contaiived an 
account of the small lish known in Barbados as Millions, which 
ha<l been found to be an efficient destroyer of mosquito 
larvae, A general account was given of the fish and its larvae- 
eating }ia})it, and also instructions for the 8uc<‘essful trans¬ 
portation of millions to other parts of the world. The in.sect j)esl8 
of (jacao Were dealt Avith in Pamphlet Xo. 58, wliich was issued 
on March 19, 1909. These j)ests were briefly reviewed for tlu‘ 
purpose of making the information with regard to them easily 
accessible to those interested in ca(‘ao cultivation. The pain- 
phh‘t was well illustrated, and directions were given for the use 
of such rcunedies as had })een found to yiehi practical results. 

Lkcti’hks H) SrcAU Plvntkks. 

A s(*ries of seven l(*'‘tures was delivered at Barbados in 1902-h. 
A summary of theM‘, uniform in size with the pamphlets, but not 
included as one of the series, was published toward tin* end of 
1900. Lecture V'l (pp. 125-52) was by Mr. Maxwell-Lefroy, on 
the lnse(*t Pests of Sugar-cane and Associated (h‘o})s, and 
iiu'luded accounts, with figures in most instanct*s, of the [>7*inci])al 
pests of sugar-cane, corn and sweet })otatos. which had a[)p(*arcd 
up ((» that time. 


VIII. 

Visits of thk Entomolocusts. 

It has already b(‘en stated that Mr Maxwell-Lefroy ai'rived 
in ]hirbad<»s and assun\ed the duties of his appointment on Decem¬ 
ber 21, 1899. If was not until following July that he found 
an opportunity to visit any of the other islands. At this time he 
pro(*eiHled to fSl. Kitts and Antigua to investigate the insect pe.sts 
of sugar-cane. In September following he visited (Grenada for 
the purpose of becoming acquainte^l with the general conditions 
of the |)6.sts in that island, aial in December he returned to 
(fi*enada with the object of inve.stigating an outbreak of thrips 
on cacao in that island. In March 1901, a continued attack of 
thrips necessitated another visit to Grenada. A general visit to 
the Northern Islands in April and May of the same year included 
stops at Antigua, Dominica, and Ht. Lucia while a visit to 
Montserrat was made in August, 

In Sg>tember 1901 a severe outbreak of tlie arrowroot 
worm in St Vincent cKJcasioned a visit by the Entomologist. 
Mr. A. Howanl, who wiis then Mycologist on the Staff of the 
De|mrtment, visited St. Vincent in August 1900. A severe out¬ 
break of the arrowroot worm (Cnlpodea ethlius) occurred at tlie 
time and Mr. Howard reported on it, making certain suggestions 
for its coiitix)!. A second visit to Dominica was made hy tlie 
Entomologist in Octolier of the same year. In 1902 the screw 
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worm of oattle became mich a pest, in 8t, Lnoia that Mr. Maxwell- 
Lefrov s services were asked for, and lie accordingly visited that 
island during February. 

Mr. Lefroy proceeded to Knglaml on May 10, 1902, on leave, 
and on liis return arrived in Barbados on August tlO, via the 
ITiiited States where be bad, with the snnction of the Imperial 
Commissioner, spent several days in visiting entomologists and 
entomological institutions, espetMally the Division of Pbitomology 
of the ITiiiterl States Department of Agriculture at Wasbington, 
D.C. Mr. Lefroy left Barbados for England on Ft'lu’uarv 15, 
to proceed to India. 

The present Pbitoinolgist, Mr. H. A. Ballou, left New York on 
March 1,1902, \Nitb instructions to proceed to St. Kitts whore be 
hind(‘d on Mar(‘]i 12. P^rom this date until May 9, when be reached 
Barbados, be was occupied in travelling, visiting during this period 
St. Kitts, Nevis, Antigua, Dominica, Montserrat and St. Lucia, in 
tb(' ordei* mentioned. In Domini(‘a, a severe attack of scale insects 
on lime tret*s was being experienced, and tlu^ Entomologist spent 
tlirei' we(‘ks in that island investigating the occairrence, and 
advising as to remedial measures. The visits to tb(» otluu* islands 
at tliis t inu* w<M’e not connectisl with tlu* outbreak of any particular 
pest, but tlu*v atlbrd(‘d tlu* lOntoniologist an o})poi*tunity of 
lu*connng ac<juainl<*d with the conditions relating to tlu* agricul¬ 
ture of (*ach island, and of <‘oming into contact with the planters 
and oilicers with v\bom corr<‘s])ond<‘iUM* in rt*gard to (‘rops and 
pests would b(‘ likely to Ik* cairied on. After remaining at 
Barb.idos for a few'v\e<*ks, tlu* Entomologist visittsl St. V^inc(‘nt, 
with the g(*neral object of becoming familiar w'itb tlu* local 
conditions of agriculture, rather than for tbejairposc of investi¬ 
gating any particular pest. In KSe[)temb(‘r a visit w'as jiaid to 
Montserrat wotb tlu* object of eiu|uiring into an outbr(*ak of leaf- 
blister mite of cotton, and another visit to the sanu* island in 
connexion with the same pest was made in January 19(t4. In 
Mav of the same ycai*, a visit was paid to (»r(*nada, the object of 
w'bicb was similar to that to St. V^incent in the pr(*vious year, 
with the addition, bov^a*ver, that in (Grenada at that time tws) 
entomological prolJems rec(*i\ed more considerat ion than others. 
Tbcs(* W(*r(* tbrips on < acao, and }>lack blight. In July following, 
the Entomologist w't*nt t(»t}u* Nortlu*ni Islands. His visit was of 
a general character, but Uie circunistanc(*s of the cotton cultivation 
were kepi uppermost in miiul, and it was ho[)ed that it would lx* 
possible to give advic(* whicli would enable piant(*rH to lx* ready to 
combat any attack of ]x*sls on this crop. In September the 
Pintomologist visited St. Lucia for the purpose* of eiupiiring into 
the condition of the cott.on industry, and of giving such informa¬ 
tion witli regard to the culture and Uie tr(*atment of the pests of 
this crop as w'ould enable planters and others to deal successfully 
with it. In Nov^ember a vi'-d was paid to St. Vincent. This was 
largely for the purpose of aiding planters in dealing with the insect 
pests of cotton. 

Tn 1905, th(5 only visit by the Entomologist outside Barbados 
was a trip to Trinidad in connexion with tlio West Indian 
Agricultural Conference held in Januxry of that year. 
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In 190f5, the EntomologiRt was on vacation leave from May 
D to August 18; on the last-mentioncfl date he resiimed duty in 
8 t. Kitts, en route to hoadquarters. The peri<Ki from August 18 
to ()(‘toher 2 was spent in travelling thmugli the several islands, 
which were ri'aclicil in tlie following order: St. Kitts-Nevis. 
Antigua, Montserrat, Doininu*a, St. Lucia. The‘e visits wei’c all 
general; hut in those islands wliere cotton wa ^ grown special 
attention was given to that crop. In Noveiuher, St. Lucia was 
visited in connexion with a reported outbreak of thrips in one 
district in that island, wh<*re large nuinl)ei*s of cacao trees were 
reported to he clying, as a result of thrips attack. 

In January UM)7, Jamaica was visited, in coi.uexion with the 
West Indian Agricultural Conference. In Ma.ch a visit was 
made to (Grenada having special reference to the p ‘ 'valenceof scale 
insects and black blight in that island. Another gtmeral visit to 
the Northern Islands occurred during Septemb‘r and October 
of this year. At the 4'ndof 1907, the llovver-bud i >aggot of cotton 
made its appearaiu'c in Antigua. In February lIKtS, and again in 
March, tin* Entomologist went to Antigua to investigate the 
outbr(*ak of this pest, which assuimsl very serious ])ro])ortions. 
During Novemb(*i‘ and DcccmiiIm*!* of this yt*ar another general 
visit was made to the Northern fslands. 

In January and February liWlh, a \isit was made to Antigua 
in connexion with the recurrence in that island of the tlower-bud 
maggot. In March 1909, Montserrat was visited with special 
reference to scale insects attacking lime trees and the methods 
of control. 

In March of 1919, another visit to Montserrat was made for 
the pniqxist* of rejKirting on experiments with limes that were 
being carried out in that island, and with fu it her reference to 
the control of scale insects on lime tr«*es. The Entomologist was 
on leave in the United States from July H> to November 12, 
during which time a period of fourteen days was devoted to travel 
on behalf of the Imperial Department of Agriculture. This 
included a visit to Washington, D.C., and to Florida, in which 
latter place a study was made of the control of scale inse<*ts and 
white liy on citrus trees by means of natural enemies. 

A suminarv of the visits of the KntoimJogists to thediiierent 
islands is presented in the following table: — 
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a.vsuiue(l (lutv on Maicb ‘2, I’.Htll St. Kitts. 

ITnindad (Vaitereiice, Jau. 2 14 

*'’()n le«\e May into Aug. IH, • duty St. Kitts. 

ItAccoiiipaiiiecl l>y C. W. .Teiiimeti. , . .v . 

XOn loaM* July U) to Nov. 12. (Washington and Honda, OetolKj!.) 
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Tht amount of time spent in travel on duty by the Entomolo¬ 
gists in the West Indies apart from the visits to estates in 
Barbados may be tabulated as follows:— 


1900 

53 (layH. 

1901 

59 „ 

1902 

11 

1903 

59 „ 

1904 

64 „ 

1905 

13 „ 

1906 

40 

1907 

60 „ 

1908 

90 „ 

1909 

51 „ 

1910 



528 days. 


(iiicludos 11 days duty leaM' in 
tJie Unite<l Htaii's.) 


Absent 1‘iMnn Baihados on \a(*«ilioii leave, 

1902 128 days, 

loot; 102 „■ 

1910 120 „ 

815 
' ,, 

Less duty leave 11 „ 

881 days. 

Total absenee from Bai’bados 528 f 881 - 859 day s. 


IX 


CORRKSPONUKXI R, ErO., VNI) WORK OR Lo( VL OfRK’RRs 

It has been the tluty of llie Entomologist to di*al with all 
matters relating to entomology which havt‘eome up for considera¬ 
tion in all the islands whore tlie Imperial Department of Agri¬ 
culture has extTeised the control and direotion of agricultural 
effort. This has involved attention to correspondence relating 
to tliis line of work, the examination i)f ins«*cl s])eciim*ns which 
have, from time to lime, been forwai'disl to the Head Olliee, 
either because ol their attacks on cultivated crops, oi ])eeause 
they seemed likely to be of general interest. A collection ot 
insects has been formed at the Head Office, and the arrangement 
and care of the specimens in this collection have been iiududed in 
the responsibilities of the Entomologist. Ho has alst) been 
requirect to advise as to the treatment of any insect iKjsts which 
have l>een I'eported, and to suggest lines of exi>ei’iinent which 
might demonstrate measures of control in the case of pests which 
were new, and in that of those for which no remedies had 
been found previously. Systematic collections of s(*ale insects 
extending over a considerable period of time have been made, 
the actual work of collecting having lieen largely done by officers 
of the local Departments, and the examination of the material 
collected oarri^ out by the Entomologist at the Head Office. 
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In a similar manner, observations on the prevalem^e ot* scale 
insects and other pests have been carried out in the several islands 
by local officers and others, and the results forwarded to the Head 
Office for record, and for the purpose of collection. 

The identilicfition of specimens is often work lor spwialists, 
and many sj)ecimens have been forwarded to Museums and Insti¬ 
tutes, where specialists on the several gron])s of insects are station¬ 
ed. Among the institutions to which material has been sent for 
ideiitilication may be mentioned : the British Museum (Natural 
Histoi’v), the liureau of Kntomology of the United States Depart¬ 
ment of Agriculture, the Tnited Staies National Museum, the 
Academy of Natural S(*ience at TMiiladelphia, the New York 
State Museum at Albany, the American Museum at New York, 
the Massachus(*tts Agricultui'al (\>Ilege, and the Boston Museum 
ot Natiu'al History. 

A very considerable amount of time is necessarily (U'cupied 
by the work outlined in the fon^going paragraphs. Tlu‘ ]*(*ceiving, 
recording and examining of the material forwarded to th(‘ H(‘ad 
()ffi<‘(‘, the eorn\s[)<)ndence involv'cd in replying ti> enquiries and 
suggesting treatment of pests, jdanning li}ies of (‘xjKunments and 
collecding results, the pr(‘j>ai‘ation of insects for tht‘ Depiirtmcnt 
collection, and the cart' whit*h has to be t'xei’cised in oi*der to 
prest'rve t he eoih'ctitm in a satisfactory c‘ondition, and tht' prt'para- 
tion of insts't uiatt'i'ial to be sent away for study by specialists, 
art'all matters that make large dt'iuands on the time of the 
Entomologist, ami the exteid of tht* tinit* spt'iil in this manner is 
woi indicatt'd in the ])ap(‘rs ami artit'lt's that appt'ar in the 
I)<*[jartmenl publications. It will bt* seen, however, that although 
much of this work is in the nature t)f routim*, it has a eonsidt'rablc 
lieai’ing on tht* linal i*t‘sults, and is of much valut* in k«‘t‘])ing tht* 

I)c[)artnu'iit in touch with tin* local t>ffict*i*s ami agriculturists 
throughout tht* Wt'st Imlies, ami with scientilic institutions in 
other parts of the world. 

The value of this porti<m of the entomtdogitjal work can 
hardly be overt'stimaied. Tin* visits of t lit* Entomologist to tin* 
sevt*ral islands tmable him to ket*p in tt>uch with tin* t'xisting con- 
tlitioiis from tiim* to time, ami the publications of tin* I)t‘])artmeut 
pro\ ide for t he disseininat itai ol general ami spt'cial know ItMlge 
but the most int imatt* coinmunie.it ion between agricult arista, and 
the Entomologist is possible oidy thi'ough the medium of the 
locjil officers. 'riit'V receive speeinieiis of, ami t*m|Uiries with 
regard to, pests, and forwartl them t<» tie* Head ()ffice. '['he best 
information avtiilable is relurnetl to them ami by tht‘ni imp.irtetl 
directly to the planters and others for wdiom it is intended. 
Tlie loc.il officers rejiresent the Department and st'rve as its 
.‘igents, not only in adminstering the affairs f)f their res[)e<*ti\e 
stations, but also in distributing the sjieeial knowledge available 
to them by virtue of tlieir relation with the H(*ad ()ffice. Their 
usefulness is thus greatly nn'i'eased iml the w<a*k of the ()lU(;ers on 
-the 8talf of the Imperial Department of Agriculture apjilied 
much more[dire(5tly to y)racti(*al affairs. 

Thi. w'ork appears to .i certain extent in the Annual 
Reports ot the Botanic and Experiment Stations, in the form of 
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notes on the insect pests of the year as part of the work of the 
local officers, but is hardly to be seen reflected in the publications 
of the Entomologist. It is one of the invisible but very strong 
lines of activity operating for the benefit of the agriculture of the 
islands That this work is appreciated is indieat<^ by the readi¬ 
ness with which jilanters submit their insect pest problems to the 
local officer’s and thus to the Head Office, for advice. The corres¬ 
pondence from a central office, and the publication of information 
by a central scientific staff seiwe to correlate observations, and to 
place the experiences of all the islands within the reach of the 
individual planters in each of them. 

It has also been customary for the Entomologist to prepare 
reviews of liooks relating to eiitomolog\’, espe-ually when tliese 
liavo a direct bearing on the work of ttiis Department, or when 
they are likely to be of intei'est to West Indian r(‘aders of the 
Ayvicultural News. Tlie Entomologist lias also occasionally 
contributed editorial articles for pul)li(‘ation in the Aurirulttiral 
New 8. 

During a period of about two years 9), owing to 

pressure of work at the Head Office, and the illness of the 
oeientific Assistant, the time of the Entomologist was very 
larg(»ly taken u[) with work in coiuiexion with the issuing of tlie 
publications of the Department. It has also Ix^eii necessary, from 
time to time, for the Entomologist to deal with biological jirob- 
lems other than those which are entomological, heeause no officer 
especially traiiu*d for dealing with such problems has Ixaui avail¬ 
able at the time. An I’xamph' of this is to h(‘ foinuf in eoniiexiou 
with the outbreak of anthrax in Ht. V’^ineeiit, 


X. 


EnTOiMOI/KUSTs TkMCOK VIULV ATiA(’HKI) lO THE STAFF OF THE 

Imi'KHial Dkfautmknt of A(;ki(t lture. 

In addition to the two Entomologists wlio have been regulai'ly 
appointed on tlie Staff of tIds Department, there have been sev eral 
who were temporarily attached for one purpose or another. 
They will he considered here hrieti}^ in order, according to the 
dates at which they have taken up such couiiexioii with the 
Department in Barbados, 

The first of these was Mi. W. K. Morrison, an expert in hee- 
kwping, who was formerly c’onnected with the United States 
Department of Agriculture. Mr. Morrison visited, hetw^een 
January 1 and June 1901, the following islands in the order 
named: Barbados, Dominica, Mont.serrat, Antigua, (Irenada, 
St. Vincent, St. Lucia, and after eacli visit prepared a report on 
the condition and projuiects of bee keeping in each island, which was 
published in the Om'ial (razette and distrihutefl for general 
information. Mr. Morrison alsi> prepaml a pamphlet on bee¬ 
keeping in the West Indies, which was issueif as No. 9 of the 
Pamphlet Series (August 1901) of the Department. This pamphlet 
gave a very oonciso and complete aceouut of the priiujiples of 
bee-keeping, and was well illustrated with cuts which are 
111 tended to lissist the beginner to understand the descriptions 
given in the text. 



Dr. R. Hamlyn-Harris, D.Sc., F.E.R., F.Z.8., F.R.M.S., waH 
temporarily attached to the Htafl* of the Imperial DepartnuMit 
of Agriculture, as Honorary Assistant Entomologist. tVom October 
10, lti02, to January Jl, lOOJ. Dr. Harris was a spt‘cialist in 
the order Hymeno])tera, and had s(»m4‘ knowledgi* of iuvs and 
bee-keeping. 

Mr. C. W. Jemmett, of the Wye Agricultural (\)llege, Kent 
who has been appointed (h)vernment Entomologist for Southern 
Nigeria, was temporarily attached to the Stall* of tht‘ Imperial 
Department of Agriculture from Septeml)er 1 I, 1008 to Mar(‘h 0, 
10(10. It was oiH‘ of the conditions of Mr. JemuK'tt's a])]}ointnu*nt 
that he sliould visit the West Indies bef«)r(‘ proceeding to Southern 
Nigeria, and under the direction of the Impm-ial (.’ommissioner, 
make himself as familiar as possible with the conditions of [)i*aetical 
entomology as applied to tropical agriculture* Mr. Jeannadt's stay 
in tlie \\(‘st Indies extemded over a ])e*riorl of about six months, 
during which time h(* made a study, undtM* tlu* inina‘diate super¬ 
vision of the Entomologist on the Stall of tin* Depart nuait, of the 
insects whic*h occur as p(\sts of agricultural cro|)s in tin* West 
Indies. Mr. Jemmett also a(*companied the Entt)mologist on a tour 
thi’ough the Northern Islands, from ()cl(»b(‘r .‘Id to D(‘cenibei* o 
visiting Antigua, St. Kitts, Ni‘vis, and Dominica, whei-e lu* had 
an opportunity of bt‘conung acipiainted with th«‘circumstances 
of the cultivations of tlu* pi*incipal crops in thos(‘ islands. 
JMr. Jimmiett prt'pared the lnsi‘ct Note's which ap|)(‘ar(‘d in the 
Aiirivulturnl jVeirs, \^)l. VIII, p. 12, (‘utitlesl Some BeiaJlcial 
Insects, juid Vol. Vlll, p. 71, eaitith'd Seam' Parasite's e>f the* 
(Litton We)rm. He ledt Barbaeleis feir Englanel em M.U‘e‘h h, IIHM), 
preparateiry to taking up th<‘ elutie»s e>f his ajipoint me'ut in 
Semthern Nigeria. 

Mr. (\ (\ (h)wde*\, whe> graebiatesl in i‘ntomole)gy at the* 
MassaeJiiiset ts Agrie-nlt iiral ('e>lle*ge* in June* 1!M)8, was for a fe'w 
months, at ihe* e‘nel of that ye*ar, at(ae*lie*el in an hemorary e*apae*lty 
tej the lmpe*rial Depai’tme‘nt of Agrie-nlt nre*, as an aelelit iemal 
Ente)me)le>gi.st. During t he t inie* that .Mr. (b)W'de*y wasattae-hed tei 
the* Staff e)f the* Department he* maele* a st nely of the* Ale‘yi*ewlielae* 
e)f Baibaeleis, anel j)i*e*[)aM*el :i jiape*!* wdii<*b was piiblishesl in the* 
BV.s7 Indian BuUctnu Veil. IX, p. olo. Uiis ae*e*e)nnt de'alt with 
all the spe'C'ie's of this greaip ej* injurious insesds known at that 
time te) oe*e*ur ill Barbaeleis. IK scriptieins e>f the* se'vcral spe*cie‘s 
we'.re give*n, with twe) plates fremi elrawings ]>re[)are'd by 
Mr. (Te)W'ele*y, anel analytie-al ke*y.s tei a.ssist in the ind<‘ntilie*atie)n 
e)f any me*mbors eif this family wdiie*h it might be* elcsircel to 
de'termine. 

In this cejjiiie'xieni it might be* well also te> me*ntion tla* 

Rev. N. B. Watsem, F.E.S., Vie*ar eif St. Martins, Baibarlees. 
Mr. Watson is an ardent nati.'alist who, ae*ting e*ntire)ly on his 
e>wii initiative*, has weirke*d out t he lile-histeay of t he* re)e»t beu'er eif 
tho sugar-cane*, anel pre*pare*f| a pape*r whie*h was |)ublislie‘d in th<* 
Went Indian Bidhdin, Ve>l. IV, p. .‘i7. Mr. Wat.se)n al.sei assiste*d 
tlie l)epartme*nt with cntome>le>gie*al advie*c dining the* abse*ne*e* e>n 
leave eif the Entoineileigist in 19Id. 

In e;e»ncliieling the* e-emside‘ratie)u eif this [>art e>f the w^enk e)f 
the Department, it is necessary tei eixpress full appreciation 
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of tlie asHistaiice i*eiidered by the officers of the local Dwart- 
ineiitH of A|j;ricultui*e of the several islands. These officers 
liave always been very ready lo aid in all investigations 
and expei’inuMits connected with the control of inseci jx^sts, and it 
is greatly due to theii* observatuuis tliat tlie large amount 
of \alualdc information on this subject lias been accumulated at 
the Head Office of the Department. 

XI. 

Thk Ent()mol()(;ists and THEin 

QrALIFI(\\TIONS. 

Hai*old Maxwell-Lefroy, M.A., F.E.S., F.Z.S. First ('lass in 
Natural Scien(*es Tiipos, Cambridge, 18hS. Assistant 
Master, Sea ford ('olleg(‘. Suss(*\. A])[)ointed Entomologist 
on the Stall' of the Imperial J)e])artment of Agi'ieiil- 
ture l)ee(‘mbor lo, IShfi. llesigned February 15, Ihbo, 
to tak(‘ up a])pointment as Entomologist to the 
(h)\ ernment of India. 

Ih*nr> Arthur Ihillou, B.Se., Massachusetts Agricultural 
Colh‘ge, 18<)5. M.Se. (M.A.C.) IhOb. Connected with 
the Entomological Laboratory (tipsy Moth Cuminission 
of Massachusetts 1895 ; Assistant‘Professor of Botany 
and Entomology. Connecticut Agricultural College 
18117-111111. In r<‘sidence at the Massachusetts Agricultural 
Colleg<‘as post graduate student in Entomology and 
Botany 111111-5. App anted Eiitoi»iologist on the Stall'of 
the lnip(‘iial I)epai*tment of Agileulturt* March 1, 111115. 

^\^ K. Mori ison. Expeit in Bee-k(‘('])ing, fornuu’ly altach(*d 
1<» tin* ruitcd States Depaitnauit of Agriculture; 
tcmpoiaril\ attached to the Imperial Departnuuil of 
Agri(‘ultui (, rJanuary I to May 111, 11101. 

B. Ilamlyn-Harris, J).Sc., F.E.S.. F.Z.S., F.B.M.S. Tem- 
porarilN attached to the Stall' of the Inipei-ial l)(‘part- 
ment of Agriculture as Honorary Assistant Entomolo¬ 
gist from October 10, 11102, to January 5»1, 11105. 

Chail(‘s \V. Jt‘mnn*tt. \V\e Agricultural Colh‘g(‘, Kent. 
T<*niporarily attached to tlu' Stall' of tlu* Imperial 
1 )epai t m<*nt ol Agricultun* Irom SeplcmlM*r 1 I, 11108, to 
March H, 111011, for the pur[)osc of studying entomological 
problems in connexion with tro|>ical agriculture, niifler 
tlie dirt*ctiou of the lmpei*ial Commissioner. Mr. 
Jemmett left Barbados on March 0, lllOO, to proceed to 
Southern Nigeria to assume the duties of his substantixc 
appiantment as Co\ernment Entomologist. 

Carlton (\ (Jowdev, B.8c., Massachusetts Agricultural 
College 1908. Teni}X)rarily attached to the Imperial 
Department of Agriculture in an honorary capacity as 
Additional Entomologist from September 25 to December 
111, 11108, when he left Barba<los to take up the <luties 
of his new appointment as Cfovermnent Entf»mologist to 
the Protectorate of Uganda. 
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XII. 


A liKSL'MK OF 'J’HK KnT()M()L()(,'!( ’\L J’OM I’ION. 

It may adyisahle al tins lo prtvstMil a (*(aii|>ai*isoii 

])et\veoH tlio position willi re^anl to (la* onloiiiolcj^ical knowlod^o 
ill the West liidu's at the timo tliat t]i<‘ Impei'ial Departiiieiit ot 
Agriculture was oiganized, and at tin* juvsent tinu* after a pt*riod 
of twelve years has (‘lapsed. 

In IS9S, wh(‘u the Imperial D(‘p.»rtnieut of Agricultur(‘ tirst 
began its work in the est Indi(‘s, lliret* ])rin( ipal (*rops W(‘n‘ 
recognized as th(‘foundati(jn of Wt‘st Indian agriculture. Th(^S(^ 
were sugar, cacao and hums. Tin* precarious condition of th(‘ 
sugar industry was larg(‘ly the caus(‘ of th(‘ action of tlu* liujuabil 
CloNernnuait in (‘stablishing tla‘lmp(‘rial l)(‘paitnu'iil of Agrieub 
tlire for tlu‘W(‘sl Indies. This prt‘carious condition was |>artlv' 
due to tlu' rax ages of insect ])t‘sts and fungoid dis(‘as(‘s which 
threat(‘n(‘d tlie very (‘xist(‘nc(* of tlu* sugar industrx. 

I’mo KAHLIKU IMOSrs. 

Tlu* insi‘ct p(‘sts \vhi(*li took such an important part wore 
recogniz(‘d, and many of them had Ihh*!! studii'd to a ct‘rtaiu 
extent. They were, as has alr(‘ady l)(*<‘n stal(‘d. tlu* moth boj’cr, 
the W(‘(‘vil borer, tlu* cane lly, the shot bor(*i and tlu* pink mealy¬ 
bug. Tlu* knowl(‘dge of tlu*s<* |M‘sts, how(*x (*r. was not com|)l(*te. 
During tluj Hrst y(*ars of tlu* • \ist(‘nc(‘ of this D(*partment much 
nu)r(‘ (ieliuit(* knowK'dge of the lif(‘-historv and habits of thes(* 
inseets was placed upon r(*eord as a r«‘siilt of tlie work of tlu* 
Entomologists on tlu* Stall'of tlu* D(*parlnu*nl. 

During this time thrips, as a pest of eaeao of eousiderahh* 
iiuportanee, imuh* its aj)pearance in sexeral of tlu* eaeao gj’owing 
islandaiut a large anuumt of informat icm witli r(‘gard to 
it was plae(*d oii rt'cord. Ik*!* k(*(‘piug also r(*e»‘i\a*d attention 
under tlu auspic^es of tlu* D(*part ment, and t lu* informat ion made 
available in this conn(*xi(»n gr(*atlv assisted in tlu* d(*\elo[>nu*nt of 
a ])rolitabl(* minoi* industiy in s(*\eral islands. IN*sts of sugar- 
eaiu*, such as tlu* root bor«*r, and of eaeao, such as tlu* eaeao 
beetle, W(‘re studi(‘d, and information with reg.ird to their habits 
and tlu* control nu*asm'(*s to be (‘mj)lo\(‘d against tlu'in was 
inad(‘ availabh* to the planteis through tlu* nu'dium of d(*j)ai*t- 
nu*ntal publieations. 

Scab* ins(*ets, which .ire such impoilant pests of agrieidt iiral 
crops thi’oughout tlu* West lndi(*s, have iec(‘iv(*d a i;real d(*al ol 
att(*ntion, and the results haxe lM‘(*n publislu*d b\ tlu D(*|jaitment, 

NKW !‘KS'JS, 

^Jdie i*(‘-establishnu*nt of the cot ton industrx naturally 
brought to notici* many yu'^ts, xvhieh pi’cx iously had b<*en (*iuirely 
unknoxvn to West Indian agricultnristv. Sonu* ol llu*s(‘ xven* 
xvell knoxvn in cotton-groxxing districts (‘Is‘wlu*re. and it xvas 
merely iu‘cessary t(j inform tlu* W(*st Iiulian cotton groxv(*rs as 
to the (diaraiittu-istics and their habits and behaviom* under 
West Indian conditions, and also to instruct y)lant(*!*s andpthers 
as to tlu* b(*: t methods lo.idopt lortlu'ii eoiitiol I he yu iiiciyjal 
of these are : the cot ton worm, cotton Stainers, the boll xvorm 
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andt he cotton plant louse. On the other hand, several pests of 
cotton, which were new to science and have never been 
ro(jord(‘d from any other part of the world, have made their 
ap])caran<‘e in the West Indies. The new' ]>ests of (jotton wdiich 
have develo})ed in lh(‘ West Indies ar<‘ the leal'-blister mite, the 
red ma|ij^ot, and the ilo\ver-bud ma^^ot, all of which have 
o(*enri*ed at times, and in certain localities, as pests of major 
importaiK^e to the cotton industry. 

Pests, which have been known in connexion w'ith other plants 
in the Wi‘st Indies, and which have adapted themselves to the 
cotton plant because of the rapid increase in area devoted to 
this crop are : the black scale, the white scale, and cut \vorms. 

()f these, I he black scale has been by far of t he greatest importaiuje. 

HKNEKiriAL INSECTS. 

Many insects wdiich have probably occurred in the West 
Indies for many years and are now recognized as beneficial to 
the ])lanter from theii* habits of bein|^ parasitic within, or preda¬ 
ceous U[)(ni, othei* insects, liavt* been broui^ht to notice, and their 
value i‘eco^ni/ed within the last few years. Mention mi^ht bo 
made of tht‘ minute pai’asites which destroy lar^<‘ [U’opor- 

tionsofthe e^^s of tlie moth borta* and ot tia* <*otlon worm, 
and a conHi<leral)le numb«u* of sp(*cies parasitic* on scale insects, 
and at least t wo .spc'cies wdiich are parasitic in tlu‘ bodies of the 
cotton caterpillai’s ; of tln^ lady-bird beadles of several spi‘cit*s whii*h 
fe<-d u))on plant lice and scale insects; of the* Jack Spaniards and 
otliea* wasps which fecsl upon the cotton worm and other cater])il- 
lars ; and of tin* ground becdles which also attack st‘veral 
different kinds of caterpillars. 

It may 1 h‘ \V(‘ll to note* that one* of these* be*ne‘hcial insects, 
wdiie*h lias j)laye*d a most important [)arl in the* control of a 
V’cry se*rious pe*st, is a spe*cies iie*w to se*ience*, which was dis- 
covcre*d by ollici'is of this l)e*pai*lment. This is the* parasite 
of the* black scale attacking <*oit<m, which was ide*ntitie*d by a 
spee*ialist, Mr. .1. i\ Crawford, attae*hcd to the Hniteel States 
Ja^pai'tinent of Agiicultiire, and give*n the* name Zalophothrix 
unruiN. This inse'ct has controlled the black se*ale», which in lUOo 
was the* most serious pest e)f cotte>n in Barbade)H, so as to reduce 
it toKiie*li an inconspicuous e*ouditie)n that c()tte)n planters in that 
island have (joase*d te) regard it as an ene*iny of irnportaiu*e, 

CTM/rUKAL METlluns. 

With iv^arel U) ihrips, whie*h at one time* was conside‘red a 
serious pesth)f cae*a(», it is iiow' recognized that cultural methods 
w’liich keep the* tree's in the best possible eonditiou of vigour are* 
^e'liorally sufHeient for the* salisfae*te>ry e*ontre)l of this ins(*et. 

MILLIONS. 

A cenisiderahle* ameamt eif \\^e>rk has also he*e*n ele)ue*, with 
reference to the use of a small lish known in Barl)ade>s as Millions, 
for the contred e>f me>se|iiite) larvae in stagnant ami sle»\v-runniii^ 
water, tind cemsignments of these lish have at different times 
beeu forwarded to localities Lu other parts of the world. 
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LEOISLATION. 

Attention Inis also ))mi ^ivon to the matter <»t‘ legislation Tor 
I/he prevention of the intr(»rhietion ol* ins(H-t |M»sts ami «liseaseson 
iinport(vl plants, with the result that eaoh islaml in the h^Nser 
Antilles no^^ has salistaetory le^^islalion heai-in^ upon this 
snhjeet, 

iNsKrin linos 

Tiisei‘ti<‘i<h‘s of all sorts ha\e reeeued attention, and the 
West Indian agrieultniast can, hy retelling to th(‘ various pnh- 
lieations of the Department, learn t‘\aelly which suhstanee to 
apply, and how to a])ply it, for tin* (snitrol of any [lest atta(*king 
any of the principal c*rops or ])lants. Tlu‘ papm's in the Mrs/ 
Imlinn liuUviin entitl(‘d Sealt‘ Instads in the W(‘st Indies, Parts I 
and 11, and thetwo I\iinphlets entit hsl S» ah‘ Insei'ts of tin* |jesst*r 
Antilles, Nos. 7 and 22, gi\e (‘\(*<‘llent tec'lmieal and gmieral 
aec'onnts of these tronl)l(‘sonie inse<*ts. Moi*e ri*eenll\, (Experiments 
have het'ii earri(‘d out with r(*ferene(E to th(‘ se.ilc* ins(‘ets of 
particular crops, and in\esiigations ha\(‘ l>(‘en und(‘rlaktEn tor 
the purpostE ot‘ pro\iding nior(‘ exact intoi-ni.ition as to the 
periodicity in the lite-e\ele of se.d(‘ ins(‘ets, and as to tlK^ inthienee 
of th(*ir natural em‘mies as a im‘ans ot control 

In Montsei'rat, exp(‘riments \\ith the(‘tleet ol’cultnral methods 
on the control of scale inse"ts attacking lim(‘s ha\e given 
preliminary j*«*sults winch se(*m to l)«‘of considt‘ral)le importance. 
For a period ot over a year, mor(‘ or h^ss r(*gular coll(‘(‘tionH of 
scale insects w’d-t* made* hy tlu‘ local oihc(‘rs. and tla^ coll(‘ct(‘d 
material forwird(*d to the }J(‘ad ()lli(M‘ ten* (‘xamination. "rh(‘ 
object of this line of iinestigation was to ac(|uir(‘ mor(‘ d(‘linit(‘ 
knowk'dge with regard to tin* natural (‘nemi(Es of scal(E ins(‘cts, in 
th(‘hope that some us(* of tlu'se might 1 m‘ made under artilieial 
control. 8(‘V(Eral new parasit(*s have heim found during t hese inv(*s- 
tigations, and th(*se will probably la^ eonlinu(*d for a further p(*riod. 
Observations on scab* ins(‘cts ba\e also b(‘(*n mad(E at legular 
intervals in neai'ly all the islands of tin* Windward and la^ew^ard 
groups, and Barbados. It was hoped that these obsi'iNations 
w'ould indicate ih(* tinu*s at wdiieh the m*\/ly hatched young an* 
most prevalent, and also the times at wdnch tin* natural enemies 
of the scales occur in great(*st abundan(*e 

PKOBLEMS STILL TO BE WORKED OTT. 

Among the pests that have long b(*en known in the West 
Indies, and wdiicti recpiin^ a considerable amount of study inord(‘r 
tliat tlie best methods of control may be demonstrati^d, theri* may 
be me!itioned the searabee of tin* swMs't potato, cattle ticks, and 
the root liorer of the siigai cane. The scai*ab(*e of the sweet 
potato has be(*n the subj(*ct of some study and (*xperim('Tit, but 
much still remains t(j lx* done. The natun* of tlie attack by this 
insect on tin* underground ]>ortions of tin* jilant, and tin* p(*culiar 
conditions under wdiich sweet potatos an* grown in most parts of 
the West Indies, make it necessary that exp«*riinents exbmding 
over a consideralile period of time and ov(U’ a large area should lx* 
carefully carried out. Cattle ticks have been the siibje(*t of 
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extended fltiidy in many other parts of the world, and if they 
should )>eoome of Hiifficioiit importance to make it necessary 
for control measures to })e adopted on a large scale, it is likely 
that methods which have been found successful in other places 
might readily be adapted to West Indian conditions. The 
root borer of the sugar-cane has occurred as a pest in 
Barbados for the past two seaMnis, 1009-10 and 1910-11, and no 
systematic attempts to devise metliods of control have as vet 
been re(»orded. 


OCCrHRKM'K OF THK (O'lTON WORM. 

Il should perhaps l)e meidioned in ibis relation lhal there 
are extremely peculiai* <‘ouditious to ]>(‘ noticed in eoiiuexion with 
at least two of th(‘priiKMpal p<‘sts of (otton. The eotton worm, 
which is supposed to he a nati\e of tropical Amei'ioa, occurs in all 
the West Indian Islands. Jn Barbados and certain other islands, 
planti'rs liave l)e(*n put to a \ ei*y great expense for Paris green 
and Ijondon purnle for the control of this pest, hut in 
8t. Vinceur it has iun(*r b(*cii necessary to apply insecticides 
lor tlie conti'ol of the cotton worm, as a part of estate practic*e. 
lire cotton vKH’rii is known to occur* in St. Vincent, but 
its natural eii<‘mi(*s ex(a*t such a coiupl(‘t(‘ conti*ol oNcr it 
that it docs not in(*rcas(» in numbers suHieieiitly to In' regarded 
as a p(‘s(. The givsitcst amount of ci*edit for this couti'ol is gi\en 
to a w'as]) wdiieli is kiiowur in St. Vincent as 1h(‘ Jack Spaniard 
(Poh*<tefi (ninuldns) This species and kinds dostJv i*elated are 
know'll to p!*e\ upon tile cotton w<»rm in other islands, as well. 
In Bai'hados and 1 lie other islands, cotton planters lunc cnj<ned 
com[)ai‘ativ(‘innuunitA from the atta<*ks of tlie cotton worm for 
a period extending o\(*r* the past two growing S(*asons 

nisTirntUTioN of LKvr-nusrKR mitk. 

Another r*(Mnarkal)le featuri* in theoccnr*i’(Mi(‘eol pests is to he 
found in connexion w itli the distiihution ol th(‘ cotton ksaf-hlister 
mite. This minute mite made its appearance in 1901s first in 
M(»ntserrat and afterw’.irds in all the islands of the Lesser 
Antilles, e\ce))t Barbados The w ild food plants of this post are 
not known, but it is fouu<] that the so-called wdld cotton is attack¬ 
ed to some <‘xtent. It is not jrossible, therefore, to say wdiat 
plant is missing from the flora of Bar’hados wdiieli is responsible 
for harbouring this mite in the otlier islands. It is to he noted, 
howawer, that in all the islands wdioi'e leaf-blister mite atla(‘ks 
cotton. Acacia is attacked by a species of leaf-ldister mite similar 
to, but distinct from, that attacking cotton, and that in Barbados 
whei*e objslon is not attacked by the leaf-))lister mites no leaf- 
hlister mite has yet been found attacking Acacia. All experiments 
wdiieh hav'e, '^so far, heem ti'ied for tlie pnrjKme of infecting 
t*otton, grown under conditions of control, with tlie leaf-hlisteT 
mite e>n Acacia have given negative i*esults. 

(HrXCLlTSlOX. 

In (‘oncluding this resume of the entomological position in 
the West Indies, it may be of interest to mention the relation in 
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which practical agrioulturiata stand to tlic entomological work 
ol* the Department. At the present time, planters and otliers 
would seem to recognize fully tin* value of a kiu>wledge of insect 
pests from a practical ]M)int of view. They are for the most part 
much more observant of the injuries to their crops than they were 
at the time wdieii the Imperial Departna^nt was established. Tliey 
are more ready to undertake lines of exp(‘i*inient w ith the objec’-t 
of controlling insect pests, and they in tlie ])ast few' years, 

become more familiar wdth the use of ins(*cticidt‘s ; they 
recognize to a great<'xtcut the \ahie of niltural inetliods and 
established pra(*tice wdiicli r(‘sult in the d<*sli*uction <»1 dis(‘as(*d 
and useless plants, and, wdan'c tliese are know'n. of tin* remo\al 
(►f the wild food ])lanls of insects whicli alla«‘k enlii\ale<l cro]>s. 

There w'ould seem to lx* no doubt Ih.il t his impi'ov ed (‘(Hidil i«ni 
of affaii's has been largely brought about as a result of the wo]*k 
of the Inipin’ial D(‘])artm(‘nt of Agricnltme. 

Th(‘publication of Insect Not<‘s in the AqinnUioal Ncirs. 
and of the pamphlets, both of wdiicli contain information in ])opu 
lar languag(*, and tln^ dissemination of more technical knowledge 
hy im'ans of articles in tin* Il'cs^ IiKlnni Jinl/efin. ha\(‘ placisi 
witliin the risicli of all a much w'idtn* knowledge than e\(‘r before. 
Not only is this knowledg(‘ availahh* to those who n‘ad tin* pub¬ 
lications of the I )(‘j)artment. hut it possibly reacht's man\ w ho do 
not : for this information is disseminated 1)\ the local oi!ic(‘rs in 
<‘a(*h island in ginieral conv(‘rsation and in nnnarks and discus¬ 
sions at tlie im^otings of the Agricultural Socicti(‘s. Th«‘s(‘ 
olHcers also ar<* ke])t infoiaiUMl b> means of coi rcspondimcc wnt h 
ivgard to many details, and the informatitai thus ac<|nired hy 
1 hem is transniittt‘(l to tlu‘ others in (Sich island wdio aie most 
ini (^rested. 

Tin* agri( nitni’ist thus has a much wider general knowdedgi*. 
and a r(*ady and easy means of conimnnication w'herehy he 
may he (piiekly informe<l with regar<l to an\ n(‘w trouble which 
mav ai’ise. IMant(*rs ar<* more ready than (‘\ei* before toa\ail 
tliemst*l\t*s of these opport uniti<*s, and to consult the olliccrs of 
the local l)<* 2 >artincuts and of the Head ()nicc. 


XIII. 


Knt()MOLO(ji('\l Pai’krs in Wt'ST I\i)r\N P»riaa:ri\, 
Vof.S. I TO XI, \\f) Pamimilkts. 

WKST INDMX Uri.LKTIN. 

Field Tr<*atment of tlic Diseases of Sugar-Cane in the West 
Indies. Hyd. H. Dovell, F.L.S., F.(\S. 

Vol. I, Part I, ]). :]:5, July 1, 18911. 

Moth borer (DuA^dea sarrharahs, Fahr.). 

Pink mcaly-hng White hliglit {P-HPiidurorcns rnhu^olttrutr. 
Mask.). 

C^ine fly Black blight ^arrhunvovd, 

Westwood.). 

Shot borer (Xy/r^oras perfi^vunn, Woll.) 

Weevil borer [sacchari | Oliv.). 

Fungoid diseases were also discussed. 
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The Prevenlion of the Introfliietion and Spread of Fungoid and 
Insect Pests in the West Indies. By The Hon. W. Fawcett, 
B.Sc., F.L.S. 

Vol J, Part 1, p. Jul> 1, IHiMt 
CotiW* leaf dist*ase in (V»vlon 
Suggestions. 

Nui-seiy inspection. 

I^'ninigfition of inipoi'ted jdaiits. 

Bee-keeping in Jamaica. By James Doidge 

Vol. I, Part 1, p. Jd5, June 1, 

Ja'gislation Suggested for the Treatment lor insect and Other 
Pests Atfe(*ting Kconomic Plants. Vol. I, Part 1, p. Jtl9, June 
1900. 


Dis(aissioji of Mr. Fa\v(*ett's pa^Ki*. 

Letter fiom the Secietary of State. ** 

Laws. 

Jamai(*a. 

Trinidad and Tohago 

Suggestions tor Plant Diseases Ordinance 

Kumigation of Seeds and Plants. Vol. I, Part 1, p. 457, Octo¬ 
ber 1, 19(18. 

Extract from Reports. 

Director of lio> al Botanic Guldens, (,.’e\ Ion. 1899. 
(^o^<*rnment Entomologist ol C\ipe of Good Hope, 1899 
Memorandum h> Mr Ala\>Nell-Jjeho\. 

lnsecti\orons Birds. Vol. 11, Part 8, p. 211, October 15, 1901. 

Bee-keeping in the West Indies, V^ol, IT, Part 1, p. 285, Fehinary 
15, 1902. 


The Moth bon*!’ of the Sugar-Cane {Diaii (tea sacdmi (ills, Fabr.). 
By H. Maxwell-Lefroy, B.A. 

Vol. 1, Part 4, p. 827, October 1, 1900. 

Historical Account. 

Description «»f stages (with ligui’es) 

Parasites. 

Inju|*y. 

Heinediea 

BilJiography. 

Insect Pests of Sugar-cane. By H. Maxwell-Lefroy, B. A., F.E S. 

Vol. II, part 1, p. 11, Man*li 1, 1901. 

Moth borer {Dmtiwu sarchttraliH, Fabr.). 

The lady-bird borer {Sphenophoni^ seriren^, Oliv.) 
Theciuollv (De^phrix i^aoch'irivoray Westwood). 
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Thrips on Cacao Trees. (Heliothripa [PliysopusJ rubrocincta 
Giai*d.) 

By H. Maxwell-LeFi-oy, B.A., K.E S. 

Vol. 11, Part 3, ]). 175. Oetoher 15, 1!HM. 

Beixjits oi* viHits to (rreimrlH, Deeeiiilier l9(M)and March 19iM. 
Account ot* the Timect (with Hgures). 

Nature of attack. 

He verity of attack. 

ExperiiiieiitH in spraying. 

Huggested remedies. 

Appendix containing recipes for spraying inixtui-es, with 
cost, and cost <'f treatment of infested cacao cultivations. 

Thrips on (W*ao in Guadeloupe. 

Vol. II, Part 4, p. 288. Fehruary 15, 1902. 


Suggestions foi* Insect C^ontrol in the West Indies. 

By H. Maxwell-Lefroy, B.A., K.E.S 

Vol. II, Part I, p. 318. Fehruary 15, 1902. 

t^uarantine and Fumigation of Dangerous Imports. 
Pre\ entive measuri's. 

Remedial measures. 

Protection! of useful hii*ds and othei* animals. 
Introduction of laMiclicial birds, insecds, etc. 


'rreatiiH‘nt of Imjiorted Plants at damaica. 


V^ol. 11, Part I. p. 331. 


February 15, 1902. 


..Vnts in itclation to Plants. 


V^)l. 11, Part 1, p. 310. 

Miscellaneous Notes. 
Vol. II, Part I, p. 319. 


Fodnuarv 15, 19t)2. 

1 lestnu*lion of Mole Grickets. 
February 15, 1902. 


'Die Lad^-bird or Wee\ il Borer of Hugar-cane. (Sp/ienophoruM 
serireufi, ()li\.) 

By H. Maxwell-Ijcfroy, B.A., F.E.H. 

Vol. Ill, Part 1. p. 88. May 10. 1902. 

Life-liistoiy. 

Mode of attack. 

Remedies. 

‘Suggestions for Controlling Innajrtations of Insect Pests. 

By H. Maxwell-Lefroy, B.A F.E.H. 

Vol. Ill, Part 2, p. HO. August 2, 1902. 

Introduced jjests. 

Pests liable to be iiitroduce<J. 

8pi*ead of ja'sts frr^m colony to colony. 

Scale inse(*ts and other pests. 

Imports. 

Dangerous imptirts. 
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liisect Epidemics. 

Vol. Ill, Pari 3, p. 233. November 8, 1902. 

Green Page Moth. Urania [Cydimon] leilns. 

Vol. Ill, Part 3, p. 236. November 8, 1902. 

The Guinea Grass Moth. (Remiyta repamla, Kabr.) 

Vol. Ill, Part 3, p. 238. November 8, 1902. 

The Scale Insects of tne West Indies. 

By H. Maxwell-Lefroy, M.A., F.E.S., F.Z.S. 

Vol. Ill, Part 3, p. 240. November 8, 1902. 

Introduction, 

Literature. 

List of species. 

The Scale Insects of the West Indies. 

By H. Maxwell-Lefroy, M.A., F E.S., K.Z.S. 

Vol. Ill, Part 4, o. 293. Mai-c-h U, 1903. 

Native and introduced species. 

Species likely to l)e introduc'ed to foreign countries from 
the West Indies. 

Wild and cultivated species. 

Coccids and ants. 

Habits. 

Food plants. 

Males. 

Enemies. 

Predators and parasitea 
Diseases. 

The place of C^occidae among e<*oiiomic insects. 

Plant species. 

Control. 

Crude Oil and Soap. A new Insecticide. 

By H. Maxwell-Lefroy, M.A., F.K.S., F.Z.S. 

Vol. Ill, Part 1, p. 319. March 11, 1903. 

A mixture of whale oil soap, crude Barbados jTetroleuin and 
napthalene. 

The Boot Borer of the Sugar-Cane. {Diajjrrj^es abbreviatiis^ L'mi.) 
By the Bov, N. B. Watson. 

Vol. IV, Part I, p. 37. April 25, 1903. 

Description of the egg, larva, pupa, imago. 

Summary of life-history. 

Remedial measuiva 
Food plants. 

Insects attacking Cotton in the West Indies. 

By H. A. Ballou, B.Sc. 

Vol. IV, Part 3, u. 268. December 5, 1903. 

Cotton worm {Alabanm [Aletia] argilUtceu, Huhn.) 

Cotton boll weevil {Antlvonomxi;^ yrandisy Bon.). 
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Cotton boll worm (Heliothts [ariniger] obsoleta, Hiibii.) 

Cotton staineiti {DyadercuB spp.). 

Cotton plant louse (^lj[;/iw gossypit, Glover.). 

Scale insects. 

Cut worms. 

Grasshoppers {Slustocerca pallens. Tliunib.). 

Beneficial insects. 

Cotton leaf-blister mite (Kriophyeti go8sypii\ Banks.). 

Notes on Pests attacking Cotton in the West Indies. 

By H. A. Ballou, B.Sc. 

Vol. IV, Part 1, p. 326. March 12, 1901. 

Insects dealt with in this paper are mostly tin* same as in 
the previous one. These notes are largely an act'ount of the 
occurrence of these pests during the preceding cotton season. 

lie view of th(‘ Insect Pests Infesting the Sugar-cane. 

By H. A. Ballou, B.Sc. 

Vol. VJ, Pari 6. p. 37. June 3, 1905. 

Moth borer (Diahaea naccharalis^ B'abr.). 

Hard back (Ligyrtis tinnidoHns, Bunn.). 

Wee\il borer (Sphenophorua aericem, Oliv.). 

Hoot borer (Diapvcpes ahhreviatm, Linn.). 

Cane Hy {Delphax hdcchn'inova, Westwood.). 

Scale insects. 

Shot borer {Xylehorus perforana^ Woll.). 

The larger moth borer (Cuhtnui lictia, Drury.). 

Insects Attacking Cacao in the West Indies. 

By H. A. Ballou, B.Sc. 

Vol, VI, Part 1, I). 94. June 3, 1905. 

Cacao beetle (Steirastoma depresmm, Linn.). 

Cac*ao thrips {Heliothrips [Phy 80 |X)da] rubtvrmcta, Giard.). 
Other insects. 

Insect Pests of Cotton. 

By H. A. Ballou, B.Sc. 

Vol. VI, Part 2, p. 123. August 26, 1905. 

Cotton worm (Alabama [Aletia] firgillacea, Hulmer.). 

Cotton Stainers (I)y.sdercua spp.) 

lied maggot (Pon icundyla gosaypii^ Coquillett). 

()ther insect pests. 

Beneficial insects. 

A new Cecidoniyiid on cotton. Description of Porricondyla 
gossyjni, Cocjuill^tt. 

Anthrax. 

By H. A. Ballou, B.Sc. 

Vol. VI, Part 2, p. 156. August 26, 1905. 

General account of anthrax. 

Occurrence in the West Indies. 

A paper ‘ Anthrax in St, Vincent’, by Dr. C. W. Branch, was 
published in connexion with the above. 
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Notes^on West Indian Insects. 

VoL VII, Part 1, p. 40. May 12,1906. 

Notes on the insects of Barbados, St. Vincent, the Grenadines 
and Grenada. By Mr. Austin H. Clark of Boston, Mass. 
Reprinted from Psj/che. Notes on the Butterflies of 
Barbados. By Sir Ciilbert T. Carter, K.C.M.G., 
Governor of Barbados. 

Notes on West Indian Orthoptera. By Mr. James A. G. Rehn. 
Reprinted from Phi Unnoloyteal News for June 1905. Notes 
on a small collection of Orthoptera from the Imperial 
Department of Agriculture. 

Additional Notes on West Indian Insects. Bv H. A. Ballou, 
B.Sc. 

Notes on Hemiptera, Odonata, Neuroptera, Lepidoptera, 
Coleoptera, Dmtera, Hymenoptera 
Bibliography of W^t Indian Insects 

Cotton Staineing. 

By H. A. Ballou, B.Sc. 

Vol. Vll, Part I, p. 64. May 12, 1906. 

The Genus Dysdercus, with a list of American s])ecies. 

West Indian species. I), andreae, Linn. I), delaitneyi, Ij(dh. 
New species. iX fe maid i, J), ho ward i, 1). howardu Nar. minor. 
Notes on life-histories. 

F'ood plants. 

Damage to cotton. 

Damage to crops other than cotton, 
llemedies. 

Geographical d istri 1 )Ution. 

Bibliography of cotton staiuers. 

Insects as Carriers of Disease. 

Vol. Vll, Part 1, p. 86. .May 12. 1906. 

From an address delivered at the nieeling of the British 
Association for the Advancement of Science at ]*retoi*ia, 
1905. By Mr. A. E. Shipley, M.A., F R.S. Nature. 
January 4, 1906. 

Leaf-blister Mites. 

VoL Vll, Part 4, !>. J87. March 28, 1907. 

An account of the West Indian si>ecies, Kriophyes ytmt/pii 
Banks ; PJ. morrisi, Nalepa ; PJ. uueidae. Nalepa ; PJ. strui- 
tU8, Nalepa ; and certain sjxjcies of leaf-blister mites from 
Fiii, with notes on the pi*eparation and preservation of 
gall mites. 

Thnps on Cacao. 

By H. A. Ballou, M.Sc., 

Vol. VI 11. Part 2, p. I4:i. NoveinW 28, 1907. 

Brief iwiew of thrijis with suggestions for treatment anil 
directions for preparing spray mixtures. 
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Canao Thripa. 

By H. A. Ballon, M.So. 

Vol. IX, Part 2, p. 190. August 8, 1908. 

Similar to preceding. 

Treatment of Cotton Pests in the West Indies in 19<*17. 

By H. A. Ballou, M.Sc. 

Vol. IX, Part 3, p. 235. November 28, 1908. 

Cotton worm (Alabama [Aletia] argiUarea, Hllbner.) 

The smaller cotton wol*mCUe/^;^t luridula, Ouenee.) 

The boll worm (Heliothis [arntiger] obsolefa, Hiibner.) 

Aphides and lany-birds. 

Cut worms. 

C^otton stainei's (I)yfidercns spp.) 

Leaf-blister mite (Kriophyes gtmypii. Banks.) 

Red maggot (Porricnndyla gos<typii^ Co(|.) 

Black s(*ale (Saiasetia nigra [Le(*anium nigrum). Nietn.) 

Tlie usefulne.ss of w/?Ciawford, as a para¬ 

site of the black scale, is mentioned in this paper. 

Tlie Aleyrodidae of Barbados. 

By C\ C. (jowdey, B.Sc. 

Vol. IX, Pari 4, p. 345. April 30, 1909. 

An account of the West Indian species of this family, with 
figures and bibliography. 

Millions and Mosquitos. 

By H. A, Ballou, M.Sc. 

Vol. IX, Part 1, p. 382. April 30, 1909. 

An account of this useful fish known in Barbados as jnillions 
(fr/ru/\ii>u/.s ^>occ//r>a/es, de Kilippi) and of its habits of 
destroying mos(|uito lar\a<% with at‘Counts of the intro¬ 
duction of millions into sexeral different ])arls of the 
world. 

Flower-bud Maggot of Cotton (iUmtnrnna gonsypn, PVlt.) 

By H. A. Balk)u, M Sc. 

Vol. X, Part 1, p. 1. .luiie 1, 1909. 

A ueA\ pest of cotton in Antigua identitns^i as Vontariiua 
goaaypii. 

Account of its occurrence in 1998 and in 1909. 

Desc*ription of the species by Dr. K. P. Felt. 

Field and lal)oratory notes with figures of the insect and of 
noi-mal and infested flower buds of cotton. 

Scarabee of the Sweet Potato. (Crypt>rhynchuH bat a tap, Water- 
house.) 

By H. A. Ballou, M.Sc. 

Vol. X, Part 2, p. 180, September 25, 1909. 

General account of the scarabee, with figures of thei nsect, 
and injury to the potato. 

An account of laboratory and field experiments. 



Original description of the spec'ies. 

Sweet potato moth (Protoparce cingulata, Fabr )1 Brief men- 

Hed spider (Tetranychua telariiia, J^inn.)Vtion with 

Sweet potato weevil (Cylas formicariua^ 01.) I figures. 

Legislation in the West Indies for the Control of Pests and 
Diseases of Iniyxirted Plant. 

By H. A. Ballon, M.Sc. 

Vol. X, Part 3, p. 197. Marc h 9, 1910. 

Gives an account of the older laws dealing with the importa¬ 
tion of plants liable to introduce pests and diseases, 
and of laws more recently passed, providing for the 
disinfection of imported plants in the islands of the West 
Indies. 

The Disinfection of Imported Plants. 

By H. A. Ballou. M.Sc. 

Vol. X, Pait 4, p. 349. May 28, 1910. 

Summary of the laws published in the preceding paper, w ith 
directions for the use of insecticides andljfnngieides. Also 
general accounts of the nature and use f:>f several of the 
principal substances used, and a bibliography. 

The Nomenclature of Scale Insects 

By H. A. Ballou, M.Sc. 

Vol. XI, Part 1, p. 35. September 20, 1910. 

A list of the scale insects included in Lefroy’s pamphlets, 

Scale Insects of the Lesser Antilles, with tlie tec hnic*al and 
common names there used, arranged for (*asv comparison 
with the technical names given in Fernalcrs catalogue 
of the Coccidae. 

Notes on Lime Cultivation. 

By H. A. Ballou, M.Sc. 

Vol. XI, Pari 1, p. 39. September 20, 1910 

An account of experiments to show the effect of the niethcxls 
of cultivation. These indicate that cultural methods 
influence the abundance of scale insects. 

General notes on the cultivation of limes, with mention of the 
scale insect pests and their natural enemies, and also of 
the use of Bengal beans ai^e included in the article. A 
brief suinmary of the I'esults of the cultivation experiment s 
is also given. 

Re|iort on the Pi'evalence of some Pests and Diseases in the West 
Indies for the Year 1909-10. 

By H. A. Ballou, M.Sc. 

Part II, Insect Pests. 

Vol. XI, Part 2, p. 85. January 11, 1911 

Summary of the insect pests attacking crops in the West 
Indies 1909-10, prepai*ed from information supplied by 
Agricultural Ofl&cers in the several islanda 
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Report on a Visit to Florida. 

By H. A. Ballon, M.Se. 

Vol. XI, Part 8, p. 172. April 5, 1911. 

An account ot* methods of control in Florida of the scale 
insects and white fly attacking citrus trees, with special 
reference to the nseofthe fungoid ])arcsites of these pests. 

Pampiilkts. 

No. 5. General Treatment of Instil Pests. April 4, 1901. 
No. 7. Scale Insects of the Lesser Antilles. July 1901. 

No. 9. Bee-keeping in the West Indies. August 8, 1901 
No. 14. The Screw Worm in St. Lucia. Mari'h 22, 1902. 

No. 22. Scale Insects of the Lesser Antilles Part 11. 
Fehrnary 28, 1908. 

No. 81. A B of Cotton Planting (Part III, Insect Pests). 
June 4, 1904. 

No. 45 A H C of Cotton Planting (Part 111, Insect Pests 
re\ised and enlarged). F^ehruary 11, 1907 
No. 55. Millions and Mos(jiiitoh. Decemher 9, 1908. 

No, 58. Insect Pests of Cai‘ao. Martli 10, 1909. 

Lectures to Sugar Planters. 

Lecture VII. Insect Pests of Sugar-cane and Associated 
C^rops. By H. Max well-Befroy, M.A., F.K.S., F.Z.S. 
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A SUMMARY OP TEN YEARS' MYOOLOOIOAL 
WORK OF THE IMPERIAL DEPARTMENT OF 
AORIOULTURB FOR THE WEST INDIES. 


PARTI. INTRODUCTION. 

The ImperiHi Department of Agricullure waw founded in 
October 1898, but the original Staff did not include a Mycologist. 
The need for such an officer, wlio should also possess a knowledge 
of general botany was, however, soon recjognized, as in November 
1900, the Commissioner of Agriculture, Sir Daniel Morris, in 
a letter to tlie (Colonial Secretary of Barbados wrote as follows: - 

‘ It has l)een impressed upon me that a capable officer to deal 
with the various phases of tlie “ Rind” and “ Root” disease'^ in 
the sugar-cane as well as diseases affecting Indian corn, sweet 
]x>tatos and other plants, is essential to promote the development 
of Agricultural efforts in these Colonies." 

Similar lettei's wei‘e also addressed to the Governments of 
the WindwanI and Leeward Islands. 

The need for such an officer was further emphasized by the 
fa(d that fungoid diseases were at that time attacking cacao in 
Grenada, and that to so serious an extent as to have (»au8ed an 
application from the Government of the Windward Islands to the 
Imperial Commissioner for duly f|UHlifie<l assistaiu'e. The request 
<»ould not be complied with, as there was no officer so cjiialified on 
the Staff of the Department. 

It was also bec'oming necessary to provide for an additional 
Agricultural Lecturer, as is shown in the succ*eeding paragraph 
to that in the letter <jiioted above : - 

‘ The services of an additional Agricultural Lecturer to give 
regular courses of lectures to planters and others, to i*ead oc(5a- 
sional pa{)ers In'fore the Agricultural S(X*iety, as well as to give 
model lessons in Elementary Schools, would also prove of great 
advantage.' 

These services were not to be confined to Barbados, but were 
to be available for the use of the Governments of the Windward 
and Leewaitl Islands also, as was shown in similar letters 
addressed to those Ciovernments. 

It was thought b^ Sir Daniel Morris that it would be 
possible to obtain an officer who could combine the two appoint¬ 
ments of Mycologist and Agricultural Lecturer, and, in (‘onse- 
quence, application was made to the Colonial Office for |)erinission 
to include siudi an officjer, at any rate provisionally, on the Staff’ 
of the Department. Permission was duly accorded for a temporary 
appointment, commencing in February 1991 and terminating in 
September 1902. The appointment was, however, renewed on its 
expiration and has lieeii continued ever since. 

The mragraphs from Sir Daniel Morris’s letter quoted above 
imlicate tne S(*o|ie of the work to Ite performe<l hy the offi(»er 
in <|uestion, when the apixiiutment was first under consideration ; 
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thft following informal/ion, obtainecl from a momoraiidnm l\v 
the JWime writer uiuler cover of a letter dated Aj»ril 7, ltM)5, ^ives 
an even clearer detinition of the <|ua]ill(‘ationH desired, a)id the 
duties to be performed. This is due to the fact that ex)>erience 
had shown more (*learly the exact hcojjc of the work to he con¬ 
ducted by the oljicer referred to. It was und(M*.stood that he 
sliould be a llniversitv Graduate in Sciisice Honours, well 
grounded in General S(‘i(*nce, a Botanist, with a s])e(*ial knowl¬ 
edge of fun^i ; one who had taken a course in Agricultural 
Science to be preferred. It was aKo stipulated that he shoidd be 
prepared to undertake investigaihuis in Mycology, give lectures 
and addresses when recpiired, visit and rt^port on th(‘ work of tlu* 
Agricultural Schools and assist in (sliting th(‘ publications of th(‘ 
Oepartment. 

The otlicer a])])()inted was to b<‘ attacluMl to th(‘ Head 
(juarters of the lm})erial Department of Agi’icultiiii' in the \Vt‘st 
Indies, and to carry out his duties tuitin^ly under tlu‘ diiection of 
the eVunmissioner. His dutitss W( re to comprise travt'lling when 
recpiired and the undertaking of such woi*k as might IVom timt* to 
time be t‘nti*ust(Ml to him. He was to have* the use of a good 
laboratoiy with ac(‘ess t(» books of refeinmci' and to a fairly widl- 
(‘(juipped librai'V (‘ontaining woi'ks j‘(*lating to Agi’icultur(\ 
He vvould be nspiired to <l<*vot(‘Ins whole tiim* to I in* dutit^s 
ol his appoint UKUit, and toconform int‘\<'ry part icular to th(‘I'ules 
of the Department. 

From this outline it is cxident that the work (►f the 
Mycologist and Agricultural Ltsdurer falls under three heads; 
Mycology, Agricultural Teaching, and work connectisi with 
the Depart imuit’s publications. '^Fhesc wilt be consid»M*ed 
inde[>endently. 


PART II. MVIROLOGY. 

K\hlv Work. 

Previous to the a[>))ointmeiit of a mvs'ologist, and even before 
the establishment of tin* Imperial Department of Agriculture, 
problems r<dating to fungoid (liseases of crops had bet*n dealt with 
l)V different agricultural ollicers in th<‘ employment of the Ch>v(‘rn- 
nients of the various islands or groups of islands, as for example, 
Mr. (\ A. Barbel* and Dr. Watts in the b»‘eward Islamls, .Mi*. J. R. 
Bovell in Bai’bados and Mr. J. H. Hart in Trinidarl. Th(*se 
officers contined their investigations principally to the thdd 
work connected with tlu^ diseases r»f sugar-cane aiul cacao, and 
to the r'ollection of specimens of diseased plants and of the 
fungi causing the diseases ; additional information as to the 
identity and life-history of each of these fungi was, how(*ver, 
obtaiiu'd Iroin Massee at the Royal Botanic Ganhuis, Ki'W, through 
the courtesy of tin* Director. This information was in Hcv(*ral 
instances accompanied by advice and sugg(‘st ions for (hsiling with 
the special disease. Work similar to that conducted by the local 
officei*8 already referred to was also undertaken by Professor Har¬ 
rison, Director of Agriculture, and his staff, in BritisJi Guiana, and 
by Mr. W, Fawcett, Director of F^ublic Gardens and Plantations 
in Jamaica; while work of a nn^re general mycological nature was 
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conducted by Mr. T. D. A. Cockerell, Curator of the MuReum in 
Jamaica. 

Til (jonnexion willi the very serioiiR outbreak of pests and 
diseaBes wliicli tlircatenc'd to deHtroy ilie sii^ar industry in the 
West Indies during 1 lie nineties of the last century, much care¬ 
ful investigation was (jondu(;ted at the IToyal Botanic Garflens, 
Kew, and r(H‘oinni«*ndations as to its (*onti*ol were provided by the 
Director. These recommendations Avere communicated by the 
Secretary of State for the Colonics, for the information of the 
Governments of tin* various islands concerned. In addition, 
CV>mmittees were appointed by the Governments of St. Vincent 
and Barbados, which were cnti'iisted with the task of recommend¬ 
ing measures t() overcome the damage caused by these pests and 
diseases. Th(‘ report of the St. Vin(‘ent committee appeared in 
1894. Their recommendati{)ns were similar to those made by the 
Director of tli(‘ Royal Botanic Gardens, Kew, and were fully 
endorsed by him (see Ketr BiiUetin, 1894, p. 169). The report of 
the committe(» ajipointed in Barbados was published about a year 
later (/vV/e HuUvtin, 1895. p. 81). At the same time and sub- 
secpiently, th(‘ results of local investigations and recommendations 
for rem(‘dial measures weri^ published lu the Annual Keports on 
Sugar-caiu* BxjierinKMits issiusl in Barbados and signed by 
Mr. BovelJ, tlaai Su[M‘rinl(‘n<i(‘nt of the Botanic Station, and Pro- 
fe.ssor d’Albu(juer<|U(*, Island Profe.sHor of Chemistrv. In the case 
of cacao, work had been done by Hart in Trinidad and certain 
st^ecimens had be(*n forwarded to Kew and identified there, so 
that at any rate a few of the fungi commonly found on this plant 
W(‘r(* known lo(‘ally b(*foi(' the woi*k of th<‘ Impca-ial I)e])artment 
<*ommcnced. 

lu addition to tiu* work done Io<*ally and at Kew, the diseases 
of sugar-caiu‘, cacao and citrus plants as well as of some other 
tro])ical er*ouomic ])lants had re(*eived attention in \arious other 
parts of the world, so that there was a very considerable 
accumulation of mycological knowle<lge to form a starting point 
for the woi’k Avhi(‘h has since Imsmi conducted in the West Indies. 

MvroL()(;i(*sr. Pi iujc ations Api*kaiu\(; in thk Wkst Indian 

BrLLKTIN AND IN TIIK PA-MTIILKT SKIUKS. 

At the first Agricultural Conference held under the auspices of 
the Imjierial Department of Agriculture, in Barbados, in January 
1899, shortly after the foundation of the Department, Mr. Boveil 
read a pajier on The Field Treatment of the Diseases of the 
Sugar-cane in the West Indies, wliich contains a summary of what 
was then known of the pests and diseases of that plant, and shows 
also the results which had been obtained from experiments with 
the burning of disea.sed material, the planting of disease-resistant 
varieties and the omission of the operation of trashing, as 
eondiU'ttKl on estates in Barbados. After treating of the moth 
borer, the author proceeds to describe the fungus, disea.ses then 
recognized in the West Indies: these were, the rind fungus, 
TrichoapfiaeiHa sacchari, >rassee ; the root fungus Colletotrichum 
/aZcafum, Went, and black blight. The first two of these were 
by far the most important, and were lielieved by ^lassee to be 
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merely pha»e.s in the life-histoi'y of one and the same fungna. 
After ooiiRidering the distrihulion of these fungi in the island, 
the author inweeds to give accounts of expci*imcnts conducted 
with a view to their control. Thest* consisted of the planting of 
hai*dy varieties, incjluding a locally grf)wn seedling, R. 1 17 ; the 
hurning of all diseased material, as reeommended hv the 
authorities at Kew; and ilu‘ (unission of trashing. Experi¬ 
ments on the <lisease-resistanct» and yields of \ arious hardy 
varieties ai*e also reeoi*de(l. Finally, full recommendalioiis 
for dealing with the disease's gi\tMi, whic*h include the 

planting of liealtliy tops caily. their disinfc'ction lu'fort* plant¬ 
ing and the use of rotation of crops, as well as the na'asurcs 
already mentioned. The planting of haidy varic'ties has since 
proved })y far tlie most snecessfiil course, and may Ix'regarded as 
having saved the West Indian sugar industly fi*om destruction. 
The paper referred to was published in the IFes/ fuflian /hflletin, 
Vol. I, j). 33, issued in July IHIMI. 

In the TlV.s^ Indian HuUetin, \h)l. I, p. 122, iss\ied in 
October a]jpears a ])aper by Hart I'utitled Some Fungi of the 

Cacao Tree. This contains an acs'oiint of the damage causisl to 
cacao pods by Phytop/if/mra oinniroi’ff, d<' Rary, in Ti*inidad in 
18118, and records its 0 (‘<'uri*cnc(* in Surinam and in Orenada. 
Remedial measui’cs, iia'hiding spra\ing with R(a*deau\ mixtur(' 
and th<‘ burning of all diseased pods and sladls, together with 
a <*art*ful s<‘ar(‘h for ot h(‘r host pi ints of t lu' fungus arc r(‘coinim*nd- 
ed. Mention is also made of I he prc'sence of ,Vee//u’u Hainiis Massee, 
on diseas('d pods, and of anotlu'r, tlam unidentified, N(‘cti*ia on the 
bark of cacao tret*s. 1''hes(‘ W(‘rc regarded as important owing to 
the fact that the s(*rious cankt*r disease of c.scao bark occurring in 
(Vylon was also attribut(*d to a specii's of Nhs'tria. Th(‘S(‘ two 
]japers, then, provi(h* a fair summary of what was know n w ith 
regard to disease's of sugar-cane* anel c.i(*ao in the We'st Indie's at 
the emd of the* ye*ar RlOtt 

In Fe'bruary I9dl, Mr. A. Ilowaiel, R. A., A. R.(\S., F.(^S., 
PMi.S., was apf)oinle'd A<’ting .Mye'eJogist and Agricultural 
Leotmvr on the* Statf e)f tlie Ini]>«*rial I )e‘part nie'ut, having 
previeaisly be*e'n se'con<h*d to this De'partme'nl from the' local 
sei’vice*. He* w'as miine*eliate'l\ se'iit to (Ire'iiada. te> inv(*sligat«* the 
di.se*ases of cae^ae) the'ii pr<'\ale*nf in that isl.anel ; the*se' ai*e* re'fe'rre'd 
to jibove*. On his re'turn he* submitte'd a re'peirt wdiich was 
printe»d in the' (iovernm* nt (iazettr e)f (lre*naela and in a fulle'r 
form, in the* Wvtit Indian JinUriin. JJiis paj)e'r will be* ele*alt 
with below. Some time* liad also be^'ii spe'iit pre'vioiisly in Rai’baelos, 
in the investigatiem of elisease*s of the* sugar-eaue* ; the* re*sults 
e)f these investigations appe*are*d in twe) woiys ; the first was a 
paper e*ntitled Fungoid Diseases of Sugar-cane*, re'ad be'tore* the* 
Agricultural Conference* held at Rarbadejs in -lanuary HlOl and 
pulilished in the Went Indian Bulletin^ Vol. II, p. 4t), issiu*d 
Mare*hl901. The se<;ond woi.s the* last of a se^ries e>f I(*e*ture*s 
deli veered before the Barbados Oeiieral Argicultural Seiciety on 
October 15, 1901, and reprinted in be)ok form uneh'r the* title* 
Lectures to Sugar Planters in 1900. 

Tn the paper in the Wf^st Indian Bulletin an account is 
given of the general nature of a fungus and a popular de*scription 
is provided of the rind fungus, which Howard then believe*d te) be 
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TruihoHphaeria mrchari. The author ihen deals with the 
pre(lis|X)siiig effeet of had oouditions of eultivation and other 
exit^riml faetors in aHHisting the attacks of fungi upon their 
lioHi plants. After this, there is given a c*i*itical consideration of 
the remedial measures I’eeommended by the Commissioners 
appointed to (*onsider the rpiestion of cane diseases in Barbados, 
wliose report was nuhlished in 1895. P^inally remedial measures 
are suggested. Of these the first four had heen previously 
hrought forward hy vainous authors, namely the systematic 
hurning of rotten canes, the adoption on every estate of tlie 
made hy the Depai’tment for dealing with the moth 
})orer, rotation of crops, and the selection of healthy canes for 
planting. The last thiM‘e were new and included the adoption of 
improved metliods of cultivation and irrigation, tlie efficient 
mechanical cultiv'ation of ratoons and the scientific study of 
the disease-resist!rig jiower of seedlings. It also appears from the 
Huhsecjuent discussion that Howard was no! at that time prepared 
to make any definite statement as to the identity of the rind 
disease with the root disease. Ih* was not prepared to recommend 
the hni*ning of the trash, as tliere was no eviden(*e to show that 
it (‘ontained sport's of the rind fungus. 

lust prt‘vions to tln‘ reading of this paper, namely in 
Deeemher 1900, Howard ])nhlished in tht‘ Annalu of Botany^ 
Vol, XIV, p. 1)17, a paper entitled On Trirhosphaena sarrhari, 
Massee. This gixes an acc'ount of the seientilic study of the fungus, 
as a result of which the author then believed it to he the cause 
of rind disease of the sugar-cane, and to possess mat*ro“ and micro 
conidi a 1 stages as stated by Massee (tf Botany, Vol. VII, 

p. 128). These conclusions woit‘, luiwtwer, ('onsiderahly modified 
oy subsequent woik. Even in tht* lecture on The Fungoid 
Diseases of ihe Sugar-(*ane, referred to al)o\t‘, the author distin¬ 
guishes betw etui se\eral tliseast^s. Tht‘ first is the pine-apple 
disease of cane cuttings tine to Thielm iopsis Went. 

There is no aiiggt\sti()U in this lecture that this fungus lias any 
connexion with the rind fungus. The sectiiitl is a group of 
diseasesdescribet 1 as iot>t diseases, t)f wdiicli the !nt)st imptirtant is 
attributed to a sjiecies of Marasinius, while nothing is said as to 
the precise nature of any of the others. The third is the rind 
fungus, wdiieh is considert'd asitlentical with that causing the Red 
Smut disease of Java. Altlitiugh iit) names are mentioned, it is 
clear that htuv How ard regartls Colleloirich um falcatum. Went, 
as the cause tif tht* tlisease, anti tlit* Melaiicoiiium stage of 
Trichoftphaeria nacchari as a saprophyte. Aiuither group of 
diseases mentitined is those attacking the leaf sheath, t»f wnich 
the most important is gi\en as due to Cercospora vaginae, 
Kruger. Various leaf fungi are also rt*ferre<i tt) in a general 

manner. Although the lecture is couched in simple terms, yet 
it marks a new departure as I'eganls giving information ctmeein- 
ing tlie scientific ideas on the subject tif cane tliseases in the West 
Indies. 

Ill the same volume of tlie Went Indian Bulletin, Part 3, 
p. 211, issued in Ot*tober 1901, appeal's a reproduction of a short 
preface to the paper by Howard issued in the Annals of Botany 
and referivd to above, written by 8ir William Thiselton-Dyer. 
This paper deals with the complicated position with regard to 
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sugar-cane diseases' as then known and summarizes Massee's 
work, discussing the support or criticisms it received at the hands 
ot* other authorities. The author gives the reasons tor Massee’s 
view, whicli was also tliat tak(‘n by the aulhorities at Ivi^w, tliat 
rind disease is due to Trivhosphavria snvvhari- a fungus having 
three distinct stages in its Iib‘-histor\, of wlneli the ma(*ro- and 
micro-conidial stages were almost certainly identical wdtli the 
fungus described j)y Went as T/itriaciopHifi rthareticKs \ and that 
root dis<*ase, or at any rate one form of it. w'as due to a fungus 
idimtical in aj)pt‘arance with (^Hriolrivlunn falvahim. wdiicli 
w’as also, in reality, only a moditied form of Tiicliosp/taerin 
tiacchari. The papei* by ILovaid, to which Thist‘lton-l)y(*r\s w'as 
a preface, sup[KU*ted Massee’s 1 lu‘or\, as has alrt‘ad\ been stated, 
to the extent that th(‘ Melanc<»ninm stage of Trivkonphacrki 
sacchari could give jmsc to a stag»‘ in which maci-o-and micro- 
conidia wert* ]>roduce(l. 

Another important paper b\ llowar<l was issutsl in the 
West Indian Bulletin, Vi>l. LI, i\art )>. IIM), on The Fungoid 
Diseases of Cacao in the West Indies. The dis(‘as('s are (h‘alt 
wdtli under tliree lieads : pod diseases, sttun diseases, and root 
disease. The pod rliseases comprise brow n rot, due to />/pZodiu 
cacaoicoiff, P. Henn., and (M'curring in (ircuiada, St. Lm^ia, 
St. ViiK'cnt and Dominica, and the two pod discas(‘s found by 
Hart in Ti-inidad and rtderuul toaboxc. Tlu‘lirsl of (h(‘S(‘was 
that caused b\ Phy/ophllnna ontnirora, tlu‘ s(‘cond that 
attributed to Necfria Bainti. The desciiptitai ol the l>row'n pod 
disease includ(‘s tlie tirsl published acconn.t of tlu‘ lif(‘-history of tin 
causative fungus, gi\eii in an\ detail, and also that of th(‘first 
infection (‘xperinnaits carri(‘d out with it. The statcancnt is ma(h‘ 
that the fuJigus (an at tack sugai* cam* as well as cacao In th(‘ 
dis(*ussion on its syst<‘niatic positioji nnmtion is marh* of tln'fact 
that it is ])robably id(*ntical with. Bo/ryodiplodia /heohroniac, 
I’at., which caused a similai* disease in Feuador. The numslial 
measures sugg<‘sted include : the picking of all pods befor(‘ tlnw 
ar(‘tooripe; tln‘burying of all husks and sb»‘lls with linn'; th(‘ 
burying or bui’iiing of all old husks (Ui t he ground, oi* of badly 
diseased pods wdiich may be found on the I ices, if th(‘st* show' th(‘ 
])res(‘nce of the fungus spores ; the periodic colh*ction ajid burning 
of all dead t!*e(‘s, old prunings and braiicln^s. In addition, r(‘duc- 
tion of slnuh* and spraying with Hoi-dcaux jnixtnre arc recom¬ 
mended in dealing with Phytoi)hfhora omnivnm. 

Tli(‘stem dis(‘ascs are also thre<*in ]mmb(*r, namely cankei-, 
die-back, and the witch(*s’ broom disease*. ('ankoi was found in 
Trinidad, (xr»uiada and Dominica. "I’wo fungi w'cre associat(‘d 
w’ith it in (Jrenada, nanH*ly, ^fevtria thcohronuK , Massee, and 
(\tlonertria flavid i, Massee, wdnh* the hilt<*i*only occurre*d in 
Dominica and was also ri*pr)rted l)y Hart from Trinidad. Pre¬ 
liminary infection exj)ern ^eiits indicatejd fl at both these fungi 
could act as wound parasites. The remedial measni'es suggested 
are : treatment of wounds made in pruning and in removijig 
beetle grubs ; the removal and burning of all trees killed by the 
diseas<‘ and of all dead cacao w'ood ; excision of diseased tissues 
and tarring of the* wounds; and tin* cutting ba(;k of badly 
<lise*ased trees to allow' tin* gr<»wlli of a suc*kcr. [)it*-back disease; 
was found to 1)0 duo to iJiplodia cavaoicola, and occurred in 



Grenada and St. Vinceiit. Infection experiments are described, 
and remedial measures similar to those already mentioned are 
given. The witches’ hi-oom disease is dealt with very shortly as 
having been found in Surinam and attributed to Exoanius 
theobroniac, iiitz. Bos. How^ard states tliat he did not find this 
fungus oJi the jiiaterial examined, but records the presence of 
a Fusarium. 

Tlie root disease was also described, foi* the first time in any 
detail. It is reported as occurring in Grenada on cacao, nut¬ 
megs and probably mangos, and on cacao in Dominica. The 
statement is made that it is probably identical with a disease des¬ 
cribed by (\ A. Barbel- as occurring in Domini(*a, and recorded on 
(*acao, mango, orange, coffee and bread fruit trees. Tlie remedial 
measures lecommended c-onsist of istdating the diseased trees 
with a trench and carefully destrojing all dead roots before 
replanting the infected area. 

Another supplementaiy unsigned ))a])er on the witches’ 
broom disease in Surinam appears in the same volume of tin* 
Went Indinii IhdJctin on page 289. This gives the results of 
Went’s i-esearches, and makes it appear even more doubtful that 
the disease is dm* to Exonscua theohvomae. 

Tli(‘S(* two paptn-H bv l^ow^‘lrd art* all of a directly mycologi- 
cal nature that appeared in Dej)artni<‘nt publications in 1901, but 
it may bo recorded that he publish(*d a pa[)er in the Armais of 
Botany, Vol. XV, pp. 083-701 in ])(‘cember 1901, On IHplodia 
cavaoioola. This contains an account of I ht* life-history of the 
fungus and of the i)ift‘ct ion (*xpt*rinu*nts w'hich he had carried out. 

At the Agricultural (’onference Indd in Harliados in January 
1902, Howard read an in 4 )ortant ])apcr on The Field Treatment 
of C’aiit* Guttings in Bt‘feren<*e to Fungoid Diseases. This was sub- 
se(|uentl\ published in the Went Indian Bulletin. Vol. Ill, p. 73, 
issued in May 1902. Tht‘author showed that the failure to gei-min- 
ate so often exhibited by cane cuttings was due to a fungus, Thie- 
laviopsis ethaciticvs, which hestateil had been pro\ ed tol)e a stage 
in thelift'-history of THchosphaeria mvehari. The presence of tliis 
fungus accounted for th(‘ usual loss of 30 per ccmt. of the canes 
planted, and explained how the practice of planting tops or 
cuttings from second or third crop canes had originated. It was 
found to be particularly tle.strnctive in a dry season. Although 
this parasite laid been known for .some time in Ja\a, its presence 
in the \Vt*st Indies had be«*u o\ (*rlooked, in .spite of the fact that 
its di.stribution was praeti(*allv general throughout the islands 
and British Guiana. The paper contains an account of careful 
experiments, which proved that the disease (*ould be entirely 
overcome by treating the cuttings w’ith tar on their expo.sed ends, 
and subsequently immersing them for twelve liours in Bordeaux 
mixture, the total cost wdth labour being J$12*00 per 100 
aore.s. This treatment was also sliow-ii to be valuable wdien 
pi’eparing cuttings for transport from one part of a colony to 
another, or from one colony to another. The experiments further 
show-ed that this was pndVrable to any other method of 
treatment. 

One other paper by Howard w'as [lublished in the same 

volume of the West Indian Bulletin, p. 189, issued in August 



line] entitled Su|^pefili<nis for llie Keni()\al of Kpipli 3 ’tes 
fixnn C'aeHo mid luiine Trees. After showing tliiit epipludes of 
all kinds injure the titles l\v stopping their hreathiiig and, in the 
ease of i-aeao, 1)\ ])re\eiiting ilowering, the aulhoi’ gives aeeonnts 
of experiments witli 1 and (> ))er eenl. s(»hitions of eojiyier snlphat(‘ 
and of a rosin eomyKnind solution, all used as sjnavs, in ridding 
the trees of the smaller epiphytes. He s(at<‘s that tin* lai*gei* plants 
are best removed hy hand. Tlu‘ eo.st of these spraying opi'rations 
is estimate(], and a statement is made that further experimt'iits 
should l>t‘ carried out in order to dehMinine the value of this 
and the inen^ast* in \ ield to wliiidi it would giM‘ i*ise, 
as well as certain other points. It w<is helieved that this 
treatment Avonld largely im*rease the \ ield of tn^es grown at 
high elevations, and make the profit ahU* cult i\at ion of cacao 
possible at heights above the sea-le\el consideiablv greater than 
had been practicable up to that tiim‘. 

In September 11H)2 there* appeared No. 17 ol tlu* Pamphh*! 
Series entitled Tlu* (leneral Treatment of Kungoid l^‘sls, jirepared 
hy Howard. Aft(‘r dealing .shortly witl the life-hi.story of a species 
of Mucor and considering tlu* dittei‘(‘nc(‘ between parasitie and 
saprophvtit* fungi, I'n* author goes on to di.seiiss Hit* fornu'r cla.ss 
under four h(*ads, namt*l\ as causing root dis(‘as(‘s, st(‘m di.st‘ast‘s, 
leaf diseases and fi’uit and set*d diseast‘s. Hnd(*r tsach heading 
general rente lial nuvtsures art* given, while directions for the 
iireparation and use of fuugici<les are iucliuled under .st*|)aratt* 
headings. Tlu* pamtthlet c<»ncludes with a e<msid<*ration of tlu* 
methods b> which new pests are iut rod need jind wit h direr*! ions 
for colle(*ting and forwarding speciim'us of dis(*ased plants. 

Howard .se\er(*(l his coniu*\ion with the l>(‘partment in 
September 1902, but he subs<*<|iu*nt I v jtiiblished t hr(‘e ot her |>apei*H 
dealing with sugar cam* di.seast's : one in the Anna In of hotanij^ 
Vol. XVII, j). entith*(l On Some I)is(*ases of Sugar cane in 
the West Indies, and two in tlu* Inhriutlional Sugtir Journal, 
\^)1. V, that on [tage 215 lM*ing 4*ntith*d ()u the Kind I)ist*a.seof 
the Sugar-cane in liarbadths, and that on |)age 207, A Koot 
l)is(*a8e of the Sugai’-cane in Karltados. 

]n these pap(*rs tiu* stat<‘nu*nt is made that as a result of purr* 
cultures and inft*ction t*\perinu*nts which ^Nr‘rr* coiuluctr*(l at 
(y^imbridge. rind diseasr* imi.st berrgarded Awr U) Collcfofrickuni 
Jalcat'unij ^^hile AJrlanroru nn sftcchari is only a saprophyte and 
has no coniu*xit)n with 'riiielariopHis elhacfficus, as was b(*l(‘i\r*d 
to be thrM*a.se by Masset* ; furthr*r, tlu* common form of root 
di.sr*a.se is altribntr*d to Marasinius sacchari, Wakker, and tlu* 
disease does not appear to ha\(* aiiv connexirin with the rind 
disease. llt*medial measnrr*s for both arr* also gi\en. 

On September 29, 1992. .Mr. L. Ijewlon-Br.tin, RA.. was 
appointed Mycologi.st and Agricultural L<*clur<*r, on the recommen¬ 
dation of tlu* Director of the Koval Botanir* (hirdr*ns, Kew. Tlu* 
lirst pa]>er written by this author tor tlu* West Indian liullefin 
was entitled I)is<*ase-r<*.sisting Varieties of Plants, and appeared 
ill Vol. IV^ p. 18, issiu*d in April 190d. After a rliseussion of the 
diiticulties to be overcome and tlu* indication of tlu* nu*thodH employ¬ 
ed in raising hardy varieties of jdaiits, a short summary is given of 
the work that had then been done with the grape vine, wheat, 
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cotton, coffee, ^>tato, cow|jea, sugar-cane and the violet. The paper 
is of an educational Jiature, and does not embody any original work 
beyond its compilation. 

About this time, the first steps were being taken by Sir 
Daniel Morris to revive the (jultivation of Sea Island cotton in 
the West Indies, and in this connexum a paper entitled Fungoid 
Diseases of (’otton was <*oiiipiled b}^ Lewton-Brain, and 
published in tin* IFes/ Indian Builefin, V^»l. 1 p. 255, issuefl in 
J)ecemb<*r l!M).‘l. This contains a summary of the principal 
diseases known to atta<*k cotton in vai'ious parts of the world, 
particidarly the I’nited State.s. It has no special reference to 
tlie W<*st Indices. The disc^ases imailiomvl arc* : root gall, due to 
a nematode*, Ilcterodpvn vndicirnla^ N^al. ; loot i*ot, provisionally 
attribut<*d l)y Atkinson to )i speci<*s of Ozoiiium : wilt or 
frc‘ncliing, due to yVeom.sniospo»ci vnninjivia, F. Smith ; sore shin 
or damping off, due to a sjM‘cic‘s of IVthium : yc*llow-l(*af blight or 
mosaic disease, primarily duc‘ to unsuitable* soil conditions; red 
leaf blight, a jierfec-tly noiinal ph<*iiomenon ; angulai spot, due 
probably to a bactc*i‘ium ; lc‘af blight. c‘aused by Sphacrella 
{/osHf/pina, Atk. : {irc*olate mildc‘W, due to RamuhiHn areola, 
Atk. : cotton rust, causc‘d by fhedo ffoanypU, Lager ; shedding of 
bolls due to \arious inc(»mpat ible extc*rnal conclitions ; cotton boll 
rot, due to /iacif/uH fjonnypinnH: and anthiacnosc*, caused by 
('ulli'fofrirh Htn f/OHnypn, Southworth. The* symptoms of all 
tlu*se diseases are describc*d, and remedial m(‘nsur(*s giv(*n. 

The* last numb<*r ol this \olumc* of the* Went Indian Bulletin. 
issued in March HMlI, nas dc*V(d(‘d c‘ntirely to information on the 
subjc*ct of cotton cult i\at ion and contains, on page 541, a second 
pa}x*r by Lewton-Braiii dc‘aling with the* diseasc‘s of that crop 

then known to occjir in tie* West Indies. They coiujirise: 

angulai* leaf spot (BscndiniKnins maharenrnnn Frw. Smith); 
lc*af blight {Sphin'relln c/c»ss//yaacc); cotton i usl {l^irdo goanypH)'. 
blotchc*s on the* boll attributed to SphavrvUn gonnypina ; boll rot 
{Bacillus gnssypinns) and authracnosc* {("ollctotrirhvni go.sbypii}. 
whic*h last is dc*alt with at some* length. 

Volume V of the West Indian BuUeiin c*onlains only om* 
original paper on myc*ol(»gicaI subjects, in the shape of a dt*scrip- 
tion by Lewton-Brain of the* West Indian anthracnose of cotton. 
This a))pc*ai*s in Bart 2, p. 178, i.ssued in September IDfH. It 

contains a full ac<-ounf of the symptoms of the disease*, and of 

cultural and inoculation t*\pc*riments with the causative fungus. 
The resirits of eorrc*.spondence with Mr. W. A, Orton of the 
Tnited Statess Depj\rtment of Agriculture are also given. In 
discussing the identity of the We.st Indian fungus, Ijewtcm- 
Brain c'omes to the conclusion that it is a variety of VoUetoirichum 
gosHypii, for which he suggests the name (\ gossypii, var. 
barbadense. Among the renuMlial measures it is suggested that 
diseased bolls should be collected and burned, and that old cotton 
plants should be burnt*d as cairly as j) 08 sible : that cotton should 
not be planteil on the sami* Held in two eonse<*utivo years ; tliat 
healthv scimI only should Ik* plaiite<I, and that planting slioulrl 
lake place so that the ri|>eiiing of the Isdls may occur in dry 
weather. 
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Two other short unsigned papei^ coniieeted with plant 
uiseases also appear in this volume ot the hulletin. One, on page 
. eutUled Treating Plant Tops and C^itt’ngs with Oermieides 
betore Planting, is taken from Part 1 of the Report on the Sugar¬ 
cane Experiment a in the Leeward Islands, 1902-8. It contains 
evidence to prove that immersuui in Bordeaux mixtm*e alone is 
efiicacious in protecting cane tops and cuttings from disease, 
especially in a dry season, and that treating the cut ends witli tar 
in addition is not advisable. This was the outcome of a paper 
by Howanl referred to above. The other on page 184 
is entitled A Bacterial Rot of Onions. AfttT the (piotation of 
letters showing the distribution of this disease among the islands, 
a suggestion by Mr. T. (Ji-einer, author of Neiv Onion Culture 
is giviMi, that it may be the same as the baOerial rot investigat¬ 
ed at the New \ f)rk State Experiment Station, Oeneva. The 
paptu’ concludes with extracts from Bulletin No. I til of this 
station, which deals with thesul>ject. 

Two pamphlets containing information on mycological 
subjects were issue<l ]>y tlu* Imperial Depai tment of Agriculture 
inlDOI. The first was No. 29 of the Pamjihlet Series entitled 
Lectures on tln^ Diseases of the Sugar-cane, by L, Lewton-Brain. 
It embodieci the substancs' of three lectures delivered before the 
Barbados (Jeneral Agricultural Society. The Hist lecture deala 
with the anatomy and nutrition of the sugar-cane and the 
l(»rmatiou (»f (*ane sugar, IVom a simple |>oint of view. It also 
contains an «iccount of the structure, nutrition and repioduction 
of a fungus. In the second lecture the rind disease attributed 
to Trichosphaeria saechari and the pine-apple diseas(‘ (Thielnvi- 
opsis rthacelicuH) are d(‘alt with. Ibunedial measures similar to 
tliose recommend(*d by Howard are given for the Hrst. In 
connexion with the second, thi‘ results of experiments with the 
treatment rt'coinmendc'd l>y Howard arc re(‘or(led. In Barbados, 
tarring the tmds and immersion in Bordeaux mixtuin* gave no 
deHnite results, as the season was favourabh^ for growth. In 
Antigua,immersion for two hours in Bordeaux mixture alone was 
found to be of serv ice, as is record«‘d .ilM)\e. The last l(*ctur(' deals 
with root diseas(» (Marasmius sacchari). licuKslial measures 
previously recoinmendtsl art» criticised and finally three are 
(‘onsidcTed efficient—the employment of healtliy cuttings, absten¬ 
tion from ratooning on diseased fields, and the destruction of 
infected material. 

The second pamphlet is No, 81 of the series, entitled 
The ABC of Cotton Planting, in which Part 1, on Blights 
of Cotton, deals with the chief diseases due to fungi or bacteria. 
This was also written by J..ewt<m-Brain. It contains a short 
ac'oount of three leaf diseases, none of which were regarded as of a 
serious nature, namely : rust {Uredo gossypH^, miklew, caused by 
an unidentified fungus, and angular spot. Two boll diseases are 
also mentioned: anthracnoso (Uolletotrichum gossypii) which was 
only found to be harmful in wet weather ; and boll rot or black 
l>oli, of bacterial origin, which caused damage in Montserrat in 
1908, when the cotton plants were also badly attacked by insects. 
Bemeilial measures as given al)ove are suggested in connexion . 



with aiitliracnofte. Disinfection of seed hv imniei’sion in corrosive 
sublimate solution, 1 part in 1,(MM) of watei, for one hour, is 
also advise<l. 

At the A^icultural Conference held in Trinidad in January 
1905, Lewton^lrain read a paper entitled Review of the Principal 
Fungoid Disc^ases of the Sugar-cane, which was publishefl in tlie 
Wesi Indian Bulleiin^ W>1. VI, p. issued in June 1905. 
This dis(MisKes the three rliseases refen-ed to in Pamphlet No. 29 
of the Department Series, and comes t() the same conclusions as 
regards the remedial measures to be employed against them. 
Attention is called to the success which had at tended the growing 
of White Transparent and various seedling varieties of sugar-cane 
as a remedy for rind disease. 

Under the heading Field Treatment of (^ine Tops for 
Planting Purposes, on page 48 of the same number of the 
bulletin, some information furnished by Mr. J. R. Bovell and 
Dr. Watts is given, dealing with the disinfei'tion of (*anes as 
tested ill Barbados and Antigua. The experiments dealt with 
are the same as those recorded in the Wpsi Indian Bulletin. 
Vol. V, p. 98, and in No. 29 of the Pamphlet Series. 

Another paper, entitled Fungoid Diseases of Cacao was 
rt»ad by Lewton-Brain at the Trinidad Conference and subserjuently 
pnblishwl on page 85 of the IIV.h/ Indian Ihilletin. Vol. VI. This 
deals with canker(AVr/riVi sp.) and <lie-back (Iliplodia caraoienla 
on the stems, and brown rot 1) envaoirola and the disease 
caused by Phijtaphthova amnivina on the jmxIs. The only new 
information (»n these diseases is the record of the ((‘currence of 
die-back in Dominica and St. Lucia, and of the Phylojdithora 
disease in Ht, imcia and British (fuiana. A totally new disease 
is described under the name of thread blight. It occurred in 
St. Lucia aiui also, acconling to a foot-note, in British (Tiiiana and 
Trinidad. Tw’o forms, or nossibly two distinct di.sea8es, were 
observed —thread blight aiul iiorse-hair blight. Remedial measures 
recommended w'ere severe pruning and treatment with a lime- 
sulphur W'osh. In the discussion following the pajau’ Mr. Hudson 
I'eeorded the oceuri*ence of the fungus on pois doux {Imja vera). 
l)ois de basse (( sericea), an unidentified forest liane, 

and bois creole. An addendum (xmtains a short account of the 
witches’ bi-oom disease in Suiinam by Dr. van Hall. This w riter 
states that the pod disea.se and twig disease are due to a fungus 
with a knotted myc»elium, but does not identify it. 

()ii page 117, issued in August 1905, is a- pap«*r by Lew'ton- 
Brain (Hititled buiigoid Diseases of Cotton. It deals with the 
diseases mentione;! alnive, namely rust, leaf .spot (Sphaerellu 
yasHypina\ leaf inildew\ anthracnose and black Iwill, in a short 
manner, and adds a stem disease found on Beabrook Sea Island 
cotton, associated with a species of Fusarium. In an addendum, 
a more detailed acH*ount of black lioll is given, and its (wcurreuce is 
m'orded in Antigua as w'ell as Montserrat. 

The last tw'o paits of this volume c >ntain two other 
pa^iers on myc'ological subjects. The firat, on page 297, 
entitleil Ca<*ao Disease in C’evlon, is a repiuKluctiou from 
the Tropical AgricxiItHriat for August 1995, of a paper on C'acao 
(^•ankerby Mr, Herliert Wright, Controller of Experimeut Stations 
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ill Ceylon. The second, on pa^e 307, on Bud-rot Disease of the 
Cocoa-nut Palm, is a sunimarv of some of the literatui'e on tlie 
subject of this disease up to the end of 1905. Itsdistribution 
is given as Jamaoia, British Hoiidiiras, Cuba, Trinidad and 
British Guiana. 

Mr. Lewton-Brain left this Department in July 1905 to take 
up a position in Hawaii, and was succeeded in August 1905 bv 
^fr. R A. Stockdale, B.A. 

The first mycological pajxa- pn^diu ed hy Mr. Stockdale in 
the publications under consideration was ])resiimably contained 
in >«o. 45 of the Pamphlet Scries published in February 1907. 
This is an enlarged edition of the A B C of Cotton Planting in 
which, as in the earlier edition, Part 4 is devoted to the (luestion 
of blights. 

The diseases treated comprise, as above, rust (Uredo gassy 
mildew, and angular spot (/iacterinm malvacmrnm) on the 
leaves ; while in this edition round spot (Sphacrelln gossypina) 
has been added to the list. Dire(‘tions are given for the applica¬ 
tion of lime-sulphur mixture and for the making of Bordeaux 
mixtun*. None of the diseases is considered to he of a very seri¬ 
ous nature. The diseases of the bolls mentioned are the same as 
in the earlier edition, namely boll rot and antbracnose (CoUototn- 
chum (jossypxi). The remedial measures recommended for these are 
the same ; and, as before, directions are given for the disinfection 
of cotton seed. Diseases thal do not app(*ar in the earlier edition 
are an unidentilied stem and root disease of seedlings, and a root 
disease, also unidentitied, of older plants. None of these last is 
1 ‘onsidered to be of a serious nature. 

An interesting paper by this author, entitled Fungus Diseases 
of Pine-apples was published in the West Indian /bulletin, 
Vol. VIJl, p. 158, issued in November 1907. This was originally 
intended to be read lieforethc Agricultural C’onference of January 
1907, held in Jamaica. Tin* pi’oceedings of this (\)nfer(*nce were, 
liowcver, entirely interrupted by the oartlnpiakt*. 

The paper is of a general nature and deals with three(liseases 
of livingpiin*-applej)lants and two fungi affecting the fruit when 
cut for shipping. The diseases are: tangle root, blight, black 
heart or core rot, and two soft rots of packed fruit. Tangle root 
was reix)rted from the Botanic Station, Dominica, in 100f>. The 
luthor state.s that it is genejally attributed to bad pre[)aration of 
the land befoj-e [Wanting. The removal of sonn* of the lower 
leaves is advised in early stages of the disease ; while pulling up, 
trimming, and replanting in well cultivated soil are lecoitimended 
in more advanced stages. Blight, whose symptoms arc somewhat 
similar to those of tangle root, is attributed to an unidentified 
soil fungus which makes its entrance into the roots through the 
root hairs, ofj[w}iich it'cau.s<-s an abnoimal number to develop, on 
infected plant.s. Eventually all the roots are killed and the plant 
dies. In (jonnexion with remedial measures, reference is made to 
the work done injC^ueensland by Tyron {Queensland Agricultural 
Journal^ Vol. 15, p. 470), and by Webber on specimens submitted 
to him from Jamaica {Jamaica Bulletin^ 1901, p. 83). The 
remedial measures suggested include : the perioflical introduction 
of fresh plants into the cultivation; careful attention to the 
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choice of soil, its cultivation and drainage; and the destruction of 
all diseascfl plaids and of healthy plants in their neighbourhood, 
followecl by liining of the soil, fallowing, and replanting with 
healthy suckers. In the case of valuable plants, it is suggested 
that the lower portions of the stems might be cut on until 
only healthy roots remain, and that these, after the stripping of 
the lower leaves, might be replanted. Black heart or core rot 
occurs in Antigua; the theory of its origin favoured by the 
author is that it is caused by a species of Penicillium, which 
gains an entry to the eyes through wounds caused by insects siicli 
as mealy-bugs or mites. Parallel experience with a similar 
disease of pine-apples in Queensland is (juoted. The remedial 
measures recommended are: the destruction of plants showing 
signs of the disease; suiiplying with suckers from plants in 
which the trouble has not previously appeared; av'oidance of 
(‘uttings from diseased plants, for planting ; and the possible use of 
a disinfectant such as Bordeaux mixture upon cuttings or suckei’s 
before planting. It is further suggested that spraying with 
an insecticide, follower! by Bordeaux mixture, may be found 
necessary. 

Two soft rots of packed fruit arc mentioned. The fir*st is 
attributed to Trichosphaerta aacchari, which is supposed to enter 
chiefly through bruises ; the second to a s{>e<*ies of Diphdia 
entering through the stalk. This information is quoted from tlu* 
results of unpublished investigations conducted by Howard in 19bl. 
It may be worthy of note that what were actually found were 
undoubtedly the macro- and inicro-conidial fructifications of 
Thielaviopsta etfmceticiia^ and that Howani at the tinu* (*on- 
sidercMl them to be stages in the life-history of Trichoaphaena 
aaccluiri. Hence this disease must be consiflercd as identical in 
origin with that desciiluMi by Cobb from Hawaii and rcferivd to in 
the addendum to thepa|)er ny Stockdalenow under consideration. 
S|)ecies of Penicillium and Asj)ergillus are also recorded on fruits 
attack<H! by the two fungi mentioned a))ove, and on those packed 
when too green. Among the remedial measures for the disease dm' 
to Trichoaphaerut aaccliari are mentioned : a\oidanc‘e of packing 
damagtsl fruit, and packing in well ventilated cases with all )jossi- 
ble pi*ecautions for minimizing shaking. To prevent the Diplodia 
disease it is advised that pine-apples be shippef! with stalks 4 or o 
inches long ; while, when the fruits are especially valuable, the 
ends of their stalks might be dipjasi into hot melted wax or 
tallow. 

In March 1908, No. 53 of the Pamphlet Series was ls8ue<l, 
under the title ABC' of Lime Cultivation. In this, under the 
heading Pests and Diseases, mention is made of two bracket fungi, 
Fames lucidus^ Fr., and Polyatictua hirautua, Fr., occurring 
espeidally on old lime trees, but it is thought that tlie latter only 
is parasitic*. Attention is called to the careful treatment of 
wounds in connexion with these fungi. Grey or brown spots 
due to a species of Alternaria are also 1 ‘ecorded on lime leaves. 
The fungus does not, however, appear to do much harim Damp¬ 
ing off of the seedlings in Dominica is reported as taking place 
during wet weather, or when the seed-beds have been sown too 
thickly. The disease may be checked by spraying with a 5-per 
cent Elution of copper sulphate. The presence of ‘ mistletoe’, 
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and of various epiphytes such as ferns, oivhids, mosses and lichens 
is also noted on lime trees growing in wet districts. These are 
best removed by liand, though it is possible that spraying with 
a 5-per cent, solution of copper sulphate might prove of use in 
destroying the smaller epiphytes. 

In the West Indian BuUeiit}, VoL IX, I'art 2, i). 103, issueil 
in August 1008, tliere appears a pa|Hn‘ by Stockdale on Root 
Disease of the Sugar-C'am». This was read before the Agriiailtural 
Confei*ence held in Barbados in January 1908. After reviewing 
the fungi found on the roots of the sugar-(‘ane in various piirts of 
the world, the author confirms the opinions of Ifowai'd and 
Lewton-Brain that tlie disease in the West Indies is principally 
due to Mara,H77iiifS sacchari, hut a<lds that it seems pro!)ahle that 
various other fungi are also conc< I'ued. An account of the 
distribution of the disease and of its symptoms follows, and 
remedial measures are recommended. The lattei are discussed 
under the heads of cultural improvements, sanitary measures ami 
the employed <jf disease resistant varieties. Two points in this 
connexion are worth}''of special note. The first is that a myce¬ 
lium similar to that of the root disease^ of sugar-cane is recorded 
on sweet potatos which are therefore probably unsuitable as 
a rotation crop The second is the use of lime in large ijuantitii^s 
as a fungicide. An advan(*e on the position as regards this disease 
(‘ompared with that set foi'ward by Lewton-Brain is the in<*hisioii 
of a list of four varieties of setnlling canes ohservtsl to be compara¬ 
tively immune from attack. The writer lavs strong (‘mphasis on 
the importance of the disease-a i)oint also emphasi/(*d by Dr, 
Watts in the discussion which followed the prcsseiitation of the 
paper. 

At the same Agricultural (’onfereius*, Stockdale read a pap(‘r 
<mtitled Fungus Diseases of Cacao and Sanitation of Caca<» 
Orchaids, which was publishefi on page IfltJ of tlu^ number of the 
Wrsf Indian Bulletin referred to abov(^ The diseases are con¬ 
sidered under three h(*ads, as in Howard’s paper, namely, root 
disease*, stem diseases, and pod fliseases. A snort r(‘view is given 
of ihe root diseases known in ditfereiit })arts of the wfirld, and it is 
indicated that thedis(*ase in <juestion, found in(ln*nada, Dominica 
and St. ljucia, is probably the same as that described by Howanl. 
No delinite conclusion as to its identity with those occurring in 
other parts of the world is arn\(»<l at, as no fructitications of the 
causativ(‘ fungus had been procured. It is suggest'd that the 
fungus spreads to cacao from the roots ol infected shade tre(‘s, 
including pois doux, bread fruit, bread nut, mango punim* r<»s(* 
and avocado pear. This fact was delinitely established in t/he 
(*Hse of pois doux and br(*a<l fruit. Remedial measures recom¬ 
mended include the destruction of diseased shade trees, the 
isolation of infecterl areas by means of a trench, tin* destruction 
by burning of badly disoas<'d #*acao tr(*es and of infected jiortions 
of those less badly attacked, together with forking and liming of 
the infected soil. 

Six stem diseases are considered, two of which aie new 
namely Dasiodiplodia and pink disease. The fii*st to be con- 
sidere<i is canker, which is attnbuUMl to Neciria theobromae, 
aud CcUotiecUHa flavida^ as was done by Howard. The only 



additions to former information consist in the findinj^ of 
N. theohromae in Dominica, and of both the canker fun^ in 
St. Lucia ; the suggestion that the ‘flowering’ disease in Dominica 
may be due to the same fungi; the recommendation that spraying 
with a fungicide might prove useful as a remedial measure ; and 
the advice that a mixture of r*esin oil and manjak might form an 
adequate substitute for tar in the treatment of wounds. 

The second disease is die-back, due to Diplodia cacaoicola. 
The general description of the disease is the same as that given 
by Howard, but it is shown that, in addition to the remedial 
measures recommended by ]3revious writers, careful attention to 
thorough cultivation, mulching and manuring, are of the greatest 
importance in treating the disease. 

Thiifl on the list is mentioned a disease of stems due to 
a fungus identilled by the United States Department of Agricul¬ 
ture as a species of Lasimliplodia. It oc(*uri*ed in Gi*enada and 
Dominica, while mention is made of a species of the same genus, 
found by Barrett on cacao in Trinidad. The same or a similai- 
fungus also occurred on roots of cacao in Trinidad, and the same 
species as is found on the stem (h‘velo|x*d on scabby pods from 
Dominica and Grenada. In identifying the fungus, the authori 
ties in the I’nited States remarked that it was identical with 
a species attacking cacao and mangos in Brazil and San 
Domingo, which had also been investigated at Washington. The 
fungus proved to be a weak wound parasite and was often found 
on old cankered areas. The I'einedial measures tentatively 
recommended are similar to those employed against die-hack and 
canker. Further investigation by the present Mycologist to this 
Department and by various authoiaties such as Petch and 
Banci*oft in other parts of the world has shown that Lasio- 
diplodia is in reality identical with Diplodia cacaoicola-- 
a conclusion which is indicated by a eoinparisoii of the description 
of the latter fungus as afforded by Howard with that of the fungus 
considered above and given by Stockdale. 

The fourth disease is recorded as om* due to Corticium lilaco- 
futtcum ( = C. lilacino-Jiiscuvi, Berk, and C\irt.) occurring in 
Dominica and St. Lucia, where it causes what is known as pink 
disease. This also is reported for the first time, but does not 
appear to be of much importance ; it may be controlled by the use 
oT lime-sulphur wash. 

Thread blights constitute the fifth disease referred to. These 
were dealt with in a paj>er by Lewton-Brain, 8toc*kdale iworts 
their cxjcurreiice in Dominica and Tobago, in addition to 8t. Lucia 
and Trinidad, and adds that comparison of different 8j>ecimens 
would indicate that the myeelia belong to different fungi, though 
no fructifications wei'e found. Hoi’se-hair blight, also described 
by Lewton-Brain in this connexion, is i*ecoi*ded as having been 
identified at Kew as Maranmius equicrinis, Mull. Remedial 
measures recommended ai'e the same as those given by Lewton- 
Brain. 

The last stem disease mentioned is the witches’ brcoin disease. 
The only additions to tlie information contained in former j>apers 
are a rwoi'd of the success of heavy pruning, and spraving with 
Bordeaux mixture as control measures, and of the enlorcement 



of the various Plant Protection Acte in order to prevent its 
introduction into any of the West Indian Islands. 

Four pod diseases are con8idei*ed, comprising hn^wn i*ot 
{Diplodia cacaoicola), black rot {Phytophihora omnivora), 
scabby pod {Laaiodipiodia sp.) and that (lue to XecfiHa Hainii, 
Of these the scabby pod disease alone is new ; it is rt‘|)oried fi*^nn 
Gi-eiiada and Dominica, but does not appear to have been of great 
im{K)rtance. The fungus mentioned in connexion with it was found 
to develop on the pods when they weie kept in a damp chamber, 
hut no definite proof is given that it is the cause (d‘ the disease. The 
information on the other diseases is the same as that contained 
in previous papers. 

Stoekdale's paper concludes with a short discussion ot* the 
general principles of sanitation in ca(*ao orchards, involving 
several points of primary importance. 

A simplilication of this paper was issued as a pamphlet 
under the same title iu July U<08, and formed No. 54 ot* the Series. 

In the West Indian Bulletin, Vol. IX, Part I, p. 381, 
issued iu April 19t)l), appears a paper bv Stockdale, (uititled 
Fungus Diseases ot* ('ocoa nuts iu the West Indies. It is a 
summary of a re])orl submitted to tlu* Government of Trinidad 
as the residt of a visit to that island during July and August 
19(tt), for the purpose of investigating tluvse diseases. The full 
I’eport was puhlished in the Ojfflct(d Gazette and was i‘eprinled in 
pamphlet foi'iii by th(‘Agricultural So(‘iety of TrinidmI. Three 
diseases were re<‘oguiz(»d, nam(*ly. root disease, leaf diseas** ami 
bud rot. 

The syiuj>toms of root <lisease are deserib***! at soiiii* h*ugth, 
and it is attrilmt<*d to a fungus whose fruetitieatioiis were found 
*)!) the petioles of the lea\e.s, tluaigh a mycelium of a similar 
nature to that in the leav(»H was found in the roots. Tlu^ fungus 
wjis identified by Paiouillard as being probably a s|>t***ies of 
Hotiyodiplodia, oi*, if tlu* hyaline spo?*(*H which it prodm;ed 
lepresented the liiial stage in their <leveIopment, as a Gystosyora, 
oi* Iw'tter, a Fuaicoemm. 8ul)se<niently it was d*JiniU*ly shown to 
he actually a Dotiyodiplodia. The reiiHslial measures fall umler 
six heads: destruction of all diseased material; isolation of 
diseased ait*as ; resting infected laud before |jlauliug supplies; 
spraying and appliivition of ehemieals; im[>n)\t*d eultivatiou and 
drainage ; and searching for ami |>rojiaga1 iiig disease-i’esistaiit 
\ ari»*ties 

'Phe leaf disi‘ase a[)peari*d in the form of spots attribute^! to 
the agen**\ of Pvatnlozzia palmarinn, t ’ke., while on dea<l tissues 
a secoml hingus, iu nil prohabilit v Diplodia epicftcos, Ck**., was 
found to occur. Tin* reiiierlial ineasures to be employed against 
the former of these fuimi c*onsisl of the destruetion of all dead 
trees, the removal an*l deslruction of dead ami diseased hjaves, 
the spraying of the infe(jte<l trees with Bordeaux niixiun*, and 
careful attention to such pomts as drainage, manuring and 
cultivation. 

The hud rot disease can be distinguislRsl from the nx»t 
disease l>y the fact that the damage generally c*<»nnneuQfs in the 
centre of the ‘cabbage ’, while the red discoloration of the ba.se ot 



the stem is absent and the roots are healthy. The author is not 
prepared to make any definite statement as to the oause of the 
disease, but is inclined to favour the view that it is of bacterial 
oiigiii. By way of remedial measures, it is suggested that the 
tops of diseased trees should be cut off and buried deeply with 
lime, and that the remainder of the trees should be burned; 
emphasis is laid on the need of co-operation in carrying out 
this measure. It is also suggested tliat attempts should be 
made to obtain a variety of the cocoa-nut palm whi(jh is immune 
to this disease. 

Mr. St^Kjkdale left the Imperial Department of Agriculture 
on February 2, ltH)9, to take up an ap|K)intment in British 
(luiana and was succeeded on April 12 1909, by Mr. F.W. 8outli, 
B.A. (Cantab.), the present Mycologist. 

Three mycological pap<‘rs are contained in Vol. X of the 
West Indmn Bulletin. Tlic first is that published in Part 3, 
p. 235, issued in Maivh 1910; this was written by Mr. C. K. Ban¬ 
croft, B.A. (Cantab.), and is entitled Fungi Causing Diseases of 
Cultivated Plants in the West Indies. It presents a general sum¬ 
mary of most of tlu‘ fungi known to be parasitic on cultivated 
plants of all kinds. The fungi are arranged in tlu^ order of their 
classificatirin, and under each is given a short account of the 
symptoms of the disease due to it, a diagnosis of the fungus 
where possible, and references to the primapal papers dealing 
with the subject. Two indexes are given, the first arranged 
under the headings of host plants, the second under those of the 
parasites. The present Mycologist to this Department also 
added an appendix on diseases ascribed to bacterial or physio¬ 
logical causes. 

The two othei’ na{)ers deal with the root disease of sugar-eaiu‘ 
in Antigua and in llarbadoa. They apjasir on })ageH .313 and 317 
of Part 1, issued in May 1910; the first written hy Mr. H. A. 
Tem])aiiy, B.Se,, Superintendent of Agriculture for tlie Lei^wai-d 
Islands, embodies the answers to ji series of (juestions as to the 
extent of the disease, the et!*e(*t of various cultural methods, and 
the possible Hiisceptihility of various rotation crops. These (jues- 
tioiis ha<l been addivssed to the planting community of the island 
and the replies elieited are summari/ed at the end of the pajK‘!-. 
The secoiKl contains the answers given by the Sii|Hn'iiitcndent of 
Agricultuit*, Barbados, to (piestions, on the susceptibility to the 
disease various rotation crops, drawn up by tlie Mycologist (d‘ 
the lm|Hn*ial Department of Agrieultiire. 

The lu’st mycological pa|K*r jmblislicd in the West Imhan 
Bidletin hy the present Officer apjiears on page I of Vol. XI, issued 
in September 1910, and is entitled The Conti-ol of Seale Insects 
in the West Indies hy Means of Fungoul Parasites. Four fungi 
are reiuiixled on coecids in the islands, naiindy, the red-headed 
fungus {Sphaerostilbe coccophila^ Till.), the white-headed fungus 
(Oimiouectriu coccicola, E. andK.), the black fungus (Myrutnyium 
Ihiriaei^ Mont, and Berk.), and the shield scale fungus (Cephaio- 
sporium lecanu\ Zimm). A list is given of the scale insects attacked 
hy each, and a table showing detailed i*ecords of their occurrence, 

£ resenting both the name of the insect attacke<l and that of the 
ost plant on which it occurred. Methods of iutruduciiig the fungi 
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on to healthy scale insects are discnsstMl, together with the use 
of a cover crop, such as the Bengal bean (Stizolobium (tferrimion) in 
ci’eating an atmospliere favourable to their developnient. 

On page 114 of the same numbtM* tlu'rt* a})})ears a short illus¬ 
trated paper by Bancroft, on a Nt‘w West hidian t acao Pod 
Disease. This gives an account of the occurrence on cacao p(»ds 
from Jamait*a, of anew s])ecies of Collt*totrichuiii. desciiluMl and 
figured in the pa^x^r and named by tlie autlior (J. iJradwirkii. 

In Part 2 of the saim‘ volume of the Bulletin, page 72, a]^pt‘ars 
A Keport on the Prevalenct^ of Some Bests and I)iseases in the 
West Indies for the y(‘ar IhtMbltt; thr pap<‘r was issiuMi in 
January 11111. 'Phe first portion, relating to fungoid dis(*ast‘, was 
tlie w^)rk of th(‘ prt*sent Alycologist to this 1 h'partnicnt. It cmui- 
tains a short summary, under the Iu‘adings of tin* diilcrt'iit crops, 
of the prevahmee of tlioii* principal dis(‘asi‘s in each of the islands 
in which they occur, as noted in the year undt‘j* r(‘\ iew\ Twa» 
indexes are given : one, w'ith the ci*ops as its pi inci|)al headings, 
shows the diseas(*s p(*culiai to t‘ach and theii* disti ihiition among 
the islands; the othei*, with tin* names of tin* i'^lands as priin-ipal 
headings; shows tin* more important crops ocem ringin (*acli, w'ith 
the diseases found on tln*m. This pa])t*r, togetln*r with tin* sum¬ 
mary by Bancroft r<*ferr(‘d to above*, '-erves to indicatt* tin* 
position or My(*ology in tin* W(*st lndi(‘s at tin* end of March llllO, 
as regards those islands coming under the immediate* adminis¬ 
tration of the Imperial l)epartnn*nt ol Agricultm*e. 

A shoi't papei* also b\ tin* pr<*se‘nt oHice*]*, w as published in 
Part Jot the sann* volume of tin* Bulletin (page* 157) issin*el in April 
mil. It is entitle*d Fungus l)ise*aSes of (ire>nnej .Nuts in the* We*st 
Indies and eleals with thr(*e‘dist*ase*s ; tin* lirst two, a rust elin* to 
Uredo arachis. e'anseel hy ('rr(vs))or(t 

persojintUy P]. anel K,, are of miin)r importanee* ; while the* tliirel, 
an unide*ntilied root fungus, is capa))l<* of inflict ing eonsielei'able* 
elamage. Tin* last is als(» im|)orlant on ;ieeonnt of tin* nmne*rous 
liost plants w'liieli it has l)t*en found to attack. 

This ee>nehide*s the* information with legatel to niyeological 
snl)jt‘cts that has appe*ared in the \ arions \ olmnes of I In* lFc.s/ 
Indian Ihilfe/in ainl of the* Bainphle*t Se*rie‘s, up to tin* middle of 
the* yearlhll. Further iiiforniation has also lM*en giv e*n in tin* 
Agricu/inral Netrs ; this may ne>w he* (inisieb*re*el sln»rll\. 

MY('()L(H.I(\\L iNFetKMAriON I.N IJIK A(JHie I l/n itAL XkWs. 

From tin* elate of its first issue, tin* AyrunUtaval Mvw» has 
eontaineel information of rll kinels on inyejologieal siibje*ets. 
This took the form both of editorial and e>f genejal ieitie*le*s 
a}>[x*aring iiregularly from t;ni<» to time* thre>nghe>u( all tJie* 
volumes lip te) Vb)l. Vlll, Nei. mu, p. 251. In this nimdje*i a 
spcK'ial page* wets instituted inide*r tin* Invading Fungus Note^s, 
whie*h WHS eiitire*ly el(*ve)ted to information ele.iling vvitli plaiil 
disf*ases. A page* e3f this d<*.scriptioii has appe*are*d in <*ve*ry .suhse- 
<nie*nt number, with the* e»xce*plion of Ne). I!t7 in Vol. VLH, 
Kditea*ial artiele*s having ivlation to pl.int diseases liavij also 
ap[x*ai*ed I’roiii time to time iii the recent iiumberH. 



The editoriak have been devoted principally to the cbnsider- 
ation of certain aspects of mycology from a broad and philoso¬ 
phical point of view, though in one or two cases they have dealt 
with special diseases, as for example that in VoL IV, p. 369, 
treating of Bud-rot Disease of the Cocoa-nut Palm. The 
general articles and those comprised in the Fungus Notes have 
had three principal obiecta ilany have been of an educational 
nature, as foi* example, the series on pp, 251, 267, and 283 of 
Volume VIII, which deal with }X)ints of interest in the life- 
history of the fungi, and those concerned with the outlines of classi¬ 
fication, and entitled The Chief Ui‘ouj>8 (»f Fungi, which com¬ 
menced on page 78 of Volume IX, and,were continued in the seven 
succeeding nupibers. Othei-s again have dealt with specific 
diseases and have been, in many cases, iihslracted from r^orts 
submitted to the Imperial Commissioner by the different officers, 
embodying the results of visits f)aid to the various islands for 
purposes of investigating diseases. By far the largest number. 
However, are abstracts of accounts of current work in plant 
diseases apix^aring in pu])lications from other parts of tlie world, 
and inditjate tin* upplicatioji of such work to West Indian con¬ 
ditions. The n‘sults obtained by the foreign workers are care¬ 
fully considered, and it is pointed out how thes(‘ results con- 
liiTii or negHti\e work done by this Department. Kj‘e<juently 
these articies Hummariy.<» the ]>osition with reganl to the (iiseases 
of any given host plant as it was known at tin* time they were writ¬ 
ten, ordeal with se\eral <liseases that are common to one or mort* 
than one host. ^ViiKHig the examples aie summaries of the diseases 
of ru)>ber-producing [)lantH, of modt‘rn work on cocoa-nut and 
banana diseases, and <>f tbe diseases common to cacao and Hevea 
trees. In addition to I In* tslitorial and general aiticles, short 
revie^^s have ap])eared fi*oni tiim* to time of iu*\n books cn* ivptad.s 
on mycological subjects. f(»rwai-ded from all parts of tlu‘ world. 

These aiticles. both editorial and genei*al. havt* been in most 
instances the woi’k of the Mycologist actually on the Stall* of the 
iJepartment at the time they \Nere written. During the abstmce 
of this officer, on duty in otlau* islands or on h*a\c, articles liavc 
also lieen prepared by the editor. 

(iKNKKAL WoUK. 

The geiu*ral routine work in mycology consists ])rincipally of 
the t‘xaminatiou of specimens of diseases forwarded by the local 
officei*s of the Department throughout tlie islands and f*olWted 
either by themselves or by private individuals. When such 
examinations have bi*en completed, a sluu't memorandum on the 
subject is submitted to tlie Inuxudal Comirii.ssioner and utilizerl 
by him in the preparation of answei*s to the letters accompaindng 
the aiKxdmens, while copies of the memoranda themselves are 
usually attached to such answei-s. Tins work oc‘cnpies a consider¬ 
able jiortion of the time, as miscellaneous Kpe<*imens of all kinds 
arrive by almost every mail. 

In addition to this work, ivseaivli on the more im|>ortant 
diseases is usually in progivs.s, in which the Mycologist is assisted 
bv the loqal officers in the assembling of data regarding various 
points suoh as local distribution and field symptoms, and in the 
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provision of matei'ial necessary for the investigation. The 
collection and identification of various specimens of fungi also 
form part of the work of the Mycologist. In making the identifi¬ 
cations much assistance has been obtained from Mr. G. Massoo, at 
tlie Royal Botanic Gardens, Kew. wliose services have been 
rendered available through the courtesy of the Director. An 
exchange c»f specimens and information has also been maintained 
with different agricnltural institutions in all parts of the world. 


TUAVKLLINCi. 


From time to time, visits are ]^aid tc» lln^ \ arious islands by the 
Mycologist for the ])urpose of rendering nim familiar with the 
conditions under which agricultural indnsti'ies are carried on, and 
of investigating, on the spot, diseases which threaten to become 
serious ; or they are made when ther(‘ is iu‘ed of obtaining 
detailed infoimation regarding the pivvalence of diseases in 
general. On such occasions the oIHcsm* is usually absent for 
a week or more, and mak(‘s exeiirsions to siieli estates as 

afford the best opportunities for f he ])in'pose of tin* visit. A list 
of the visits jiaid b\ tin* different ofiiec'rs, with their dates, 
the time occupied in (‘aeli and their respective objects will be 
found at the end of this paper. It may be noted (hat in all 833 
days have been spent l>y (he ^arious officers in travelling 
through tlie diffeiH'iit islainls. 

WouK UK<^riiu\(. Attkntiox. 

Although, as will be .s( en from theabove account, much woi k 
in mycology has been e,n*iM(‘d out by this I)(‘partmcnl, yet there 
are man\ points of gre.il int<*rest that still re(|nir(‘ furtliei' 
inv(*s(iga(i<»M. These occur in connexion with almosj <*\ei*ycrop 
that is grown. For example, it is very desiiable 1 lial (he fimgns 
can.sing root disease of cacao ;nnl se\eral otln*)* useful plants, 
probably including limes, shouM be identili(*d, and a (iefinite 
eonclu.sion reaehe<l as to whetlM‘r there is more than one such 
di.sease of common ocinrrenee. Inoculation experiments with 
Laniodiploditt thenbromar on main dill'erent Jiosts also reijuire to 
be carried out to d(*tei'mine its exact range and degree of 
parasitism. Fxperiments wliicli have only just been commenc- 
(»d, on s])j'aying cacan with fimgicadcs rcfiuin* to be carried 
to a definite com*lnsion. .Ml t lie diseases of I la* sngar-eaiK^ ai*o in 
need of furlher iin estigation and re\ i.sion, and careful 
experiments to discover an economical imdliod of disiling with the 
root disease* of this crop would be of great Ixmcfit to tin; planting 
community. A serious root fungus fouml on many host plants 
including Him* seerllin^s. ground nuts, and .several ornamental 
plants de.serv«*s attention, and a thorough investigation of the 
i-oot disease of Indian corn > much needed. Information is 
reipiired as to the number and distribution of the di.sivises of 
bananas and cocfia-mits tbroiigbont the various islands, whihj 
rubber plantations re<|uii'e to be carefully watched. The haeterial 
boll diseast* of cotton also fh*inamls further attention, and it may 
be mentioned that n diseav of arrowroot and a seedling disease of 
Hevea plants in Dominu;a are at preiont under investigation. 



Besides all these, th^ is a long list of minor diseases, of 
varying importance economically, but all of interest to a mycolo¬ 
gist. It includes, among others, diseases of mangos, thread 
blights on various hosts, and rusts on Indian corn, iniphee, Guinea 
corn, cotton, ground nuts, and various other plants, the life-cycle 
of many of the latter diseases being incompletely known. These 
are only a few of sucli points, but they serve to illustrate the 
amount of work that requires to be done and the great variation 
of its scope. 

Tile above summary of tbe mvcologieal work conducted bv 
the Imperial Department of Agriculture indicates that much 
progress has ]>een made during the last ten years. Tliis progress 
has undoubtedly been attended by a corresmiiding increase of 
knowledge of the subject on the part of the ])Ianting community 
at large. Few readers are likely to recognize without some con¬ 
sideration how great this increase has be(‘n; but probably there 
is not one who would not be prepared to admit it on i*enection, 
and to admit also that tin* ad\an<*e in knowhslge has not been 
contined to th(» subje.*! of mycology only but is noticeable to 
a parallel extent in all braiK'hes of agncultiiral science. 

PAKT 111. 

GKNKUAL BOTANIOAD AND EDUCATIONAL WORK. 

I'ndcr the titl(‘ of g<*iicral botanical woik, cei*1ai]i pa]M‘rs 
ap[H‘nring in \hv llV-s/ hid tun Ihdleim ami principally conlincd 
to the (|n(‘siion of pro<incing S(‘cdling varieties of iIh‘ sugar-cane, 
may now la* discussed. The lirst [)aper to be considered was 
(‘onlribiited l>v Howard whih» Ijceturer in Agi*icnlt under tlie 
local GoverniniMit of Barbados, It was published in the above- 
ineiitioiuMl journal, \'ol. 1, Part 1, p. lUH), issued in Octobm* BMM>, 
under the title The Fixation of Atmosjdicrif* Nitrogen by JiCgnini- 
nous Plants. This is a snininarv of a translated article which 
ap|Hsircd in the Experiment Station Uerord, Vol. V, pp. 7111-71 
anil 8115-7)1 the original of wliich was ^^ritten bv Professor 
fl. Hellricgel. It contains ;i clear account of the \eritication 
of the important disco\ery that the iioduh*s on the roots of 
leginninoUH plants are inhabited by bacteria possessed of tlie 
lH»wer of lixing free atmospheric nitrogen, ami that by their 
means j)lants of this family are enabled to increase consideiably 
the a\ailable nitiDgen in tlie soil. In addition to the description 
of the methods einployt‘d in pro\ing this ])oint, there is also gi\en 
a short deseripticn of the experiment station founded by the 
AsstK’iatioii of Sugar-beet Growers at Bernberg in Gerinan\% 
where Hellriegers work was eouducted. 

SELK(T10X and HvimiDIZATlDN OF THE SrtJAR-UANK. 

The nt‘xt pajKu* re({uiriiig eonsidoration is one entitled 
Hybridization of the Sugar-cane, bv I.<ewton-Brain, published 
ill the Went Indian Bnlleiiiu Vol. IV, Part 1, p. B3, issued in 
April llKKl. The author eommeiiees by diseussiiig the structure 
of a typical flower, and by iiidu*atiiig in what ways the sugai*- 
oaue ilowor differs fix^iu thia He then proceeds to consider the 
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raising of new iinpmved varieties <iof enltivated plants, and 
points out that this improvement is <lesired along two lines: one 
in tlie dim'tion of an increased yield of the prodiu*! for whic‘h tlie 
plant is cultivated, tlie other in that of iiuavased resistanc«^ to 
disease on the part of the plant itself. After this statement of 
the objects to he aimed at, it is pointed out that improvtxl 
varieties of plants may he obtained (‘itlun* by a process of 
sek'ction or by hybridization. Thereaftei* follows a summary of 
recent work in Europe^ and Ameru*a on the prodiudioir of 
new varieties by selection, and this leads to a consideration of the 
results obtained in Java and in the Indies in tlie attempt 

to improve the sugar-cane by the sclt‘ction of m^w seedling 
varieties. The author next pro(‘ceds to a diseiission of tlu' iisi' of 
hybridization in producing improved varieties of plants. Ih' 
presents a short outline of soirn^ of the work on (vrisils eondncl<Mi 
m England, and then proceeds to give a (h*s(*ri])lion ol* the process 
employed in artificial cross-pollination. 

Tic points out that crossing is resorlcsl to for two reasons: 
in th(3 first place, he(*aus<‘the offspring of a cross is (‘xtivnicly 
variable, and consc()ucnt]y jirovidcs good matt‘i*ial I'or tlu' procc^ss 
of selection ; in tlie sec‘on(l jilace, because it may result in combin¬ 
ing in Hum )ff!sj)ring tlie good charactei-s of t he t wo pan^nts. In 
n'gard to the sugar-cam*, two groups of im‘thods of (*ffcctiiig 
hybridization are applicable*. The* first coidains e)nly the* 
natural me'thoel, wliich consists e>f planting alteTiiale* rows 
of two varie'tics of cane* known le) arrenv at the* same* time, 
and in trusting to chanes* that creiss*pollination will take* 
place. It is point(‘d out that seiine* eif the* s»M‘dling cane*s in 
the* \V(*st Indites must have* originate*el in a way similar to 
this, hut that the* me*theKl is unsatisfactoiy, as it is imiiossihle* 
to te*ll v\hat proportion of e*i*oss-fe*Hilizatieni has take*ii place*. 
The se*cond gi-oiip contains the* artiti(*ial methods e)f e*nHuring 
cross-pollination; thre'c such are* disciiMse*d : the* lii’st re*coni* 
mended by Profe*Hsor(rAil)uejue*r(|Ue*,the* thirelly t he* late Dr. Kohus. 
The lirst ceaisists of bagging ari’e)WH l)e*fe>re* th(‘y ai’e* iipe*, ami 
sliaking tlie* conte*nts of the hags e)f om* vari<‘ty into (he* hags 
covering tlie a 7 i’e)ws of am»the*r. This is ope*n le) the* ol)je*ctiein 
that 11101 * 1 * self- than e*niss-h*rtilizatie)n might we*ll eMMsii*, ami it 
would he* eliniciilt te) tell whiedi se*e*dliiigs we^-e* (he* revsiilt e)f (‘ithei* 
preicess. Tlie* s(‘coiid is tlie* me*the»d for de*rmii(*ly (*nsuring creiss- 
[xilliiiatioii de*H(*ribed by (lie author e*arli(*i* in the jiape*!*. This 
would he* ve*i*y laborious as applie*d t-ei (he sugar-cane*. The thinl 
depends ejii the* discovery uy Dr. Wakke*r in Java that some* 
varietie*s of cam* do not produce* fertile* poI|e*n, (hough ihee fe*male* 
organs are* imrmal ; while the poIIe‘n ])rodueed by ()the*r vai*ie*tie*s 
is fertile*. In conse*(|uence of this, Kolms plante*d alte^riiate* i*e)ws 
of tvve) vane*tie*H, one* with fertile pejllen and om* witfiout ; as 
a re‘sult t lieuisands of hybrid sugar-canes wer(*obtaim*d. Following 
on these expeaiments, (lie author underteifik thej e*xaminatie)n of 
the llov\'e*rs of a large number of W<*st imlian He*cdlings aiiel other 
canes. He found that, while* all of them jiosse'Hsed both stamens 
and pistil, tlie* anthers of ce*r(ain varieties cf)n(aim*<l a large* 
prejportion of pollen incapable* of germination, and, as a result, he* 
w'as enabled to classify (he \oirietie*H into tliree* classe*s. Class I 
included varieties in which the anthei-s showed a large proportion 
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of normal pollen; these# consisted of seedling varieties only. 
Class II contained those in which the anthers showed a very small 
proportion of normal pollen ; Class III, those in which there was 
a moderate proportion of normal pollen in each anther. The last 
two classes included both standard and seedling varieties. The 
author jioints out that, where if is desired to reduce the risk 
of self-pollination to a ininimuin, varieties of Class II only should 
be usea as seed-bearing parents, while the use of those of Class I 
as pollen-producing parents would obviously ensure the best 
results. He also indicates that hybrids of known parentage 
can l>e obtaineri by planting alternate rows of two varieties, 
one belonging to Class I and the other to (Mass II, provided that 
these varieties are suffieieiitU i.solated to prevent there being 
much risk of pollen from a third variet}^ reaehiiig the stigmas 
of the seed-bearing canes. Kiirther. in the liglit of these 
investigations, Professor d’Albuquerque's method can be acted 
upon without the existence of any great risk of self-fertilization. 
It would seem that the author is of the opiuion that the two 
simpler methods of produeing seedling eanes may be expected to 
give satisfactory results. 

The next paper iui the mhjeet of im|)ro\ed varit^ties of the 
sugaiMiane was written hy Stockdale and published in the 
Went JLilian Bnlletin, Vol. VI, p. issued in February 11100 
As was floue in the pa|>er just considered, tlie author outlines the 
objects of tlie work ; lie then gives a (‘areful description of the 
systems employed in British Guiana and Barbados, respectively, 
for the selection of .seedling sugar-canes. After this he proceetls 
to u disoussioii of the (niestion of liyhridizatioii, and descrilies the 
methods of producing nyhrids which were mentioned in IawvIou- 
Braiirs pajier referred to above. Of these the author t»f the 
paper under considcMation lays particular emphasis on the 
purely artiticial one. namely, that in wMiich use is made of 
eiiiasculalion and artificial eonveyaiua^ of the pollen to the 
stigma. He pn)eeeds to r«*j>rodnee Lewton-Brain's careful des¬ 
cription of the actual teehiuqtie of tlie metliod, as given in the 
West Indian Bnllvtin. Vol. \^ pj). .Mt)2-d ; and then deserihes in 
detail tliat <Mnployed by himself during the arrowing .season of 
1905, wdiieh wais a modification of tlu‘former method. The papei* 
concludes wdlh a short summary indicating the extent of the 
success wdiich had attended the introdnetioii of improved .seed¬ 
ling varieties of sugar-canes iiit«» the various islands of the West 

Indies. 

The next pajx'ron this subject ap|xsired in tlie West Indian 
Bulletin, Vol. vMl, p. 315, issued in Mai-ch 1907. It w^as a 
reproduction of a paptu* by Morris and Stockdale presented to 
the International Conference on Genetics held in London in 
August 190t), under tlie auspices of the Royal Horticultural 
Society, and bears the title The linmoveinent oi‘ the Sugar-Cane 
by Selection and Hybridization. The authoiN point out that 
four methods have l>eeu utilizeci for procuring iinprove<l varieties 
of sugar-canes, namely ; .selection among native varieties ; 
intixxluction of foreign v'arieties; hybridization among native 
varieties; and hybridization between native and introduced 
varieties, Thev then discuss the results that hav'e been obtained 
by the aotion of selection upon three forms of variation : that in 
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habit and vigour of growth, bud variafiou, aiul variation in the 
sugar oonteiit of individual canes, lliis last torining tht‘ basis foi* 
chemical selection. After sliortly noticing the (juestion of the 
intix)duotion of foreign varieties for field <*rops, they take up that 
of hybridization. An historical skt‘tch of the work'is given and an 
account of the methods employed. Future work is outlined and 
emphasis is laid on the useful results that may be <*xpeeted to 
arise from work eondiicted along Mendelian lines. Tnis work 
would naturally necessitate the use of the ai tificial metlaxl of cio'-s- 
fertilization under control. Then follows a snnimarv of the results 
obtained with seedling (‘anes in many |)arts of tluMvoi ld. Sections 
are next devoted to the actual production in Barbados by the 
metluxl of fertilization under contr<»l of hybrid and self ft‘rtilized 
s(*edlings ; descriptions of these seedlings follow and, in the ease 
of the hybrids, of both parents. The ])aper ch)st»s with a short 
statement of general conelnsions, in vvhicli emphasis is again placs'd 
iipcm the advisability of con(hu*ting tht^ woi k of the future along 
the rlefinite lines indicated by Menders laws, sinc(‘ such work 
may he expected to provide an analysis of tli(‘ characters nf tin* 
principal varieties of (‘ain‘s and thus lead to the synthesis of the 
ideal cane. 

The last papei* on the iniprovenu'iit of the siigai-eane 
was published in tin* IIVv/ Indian Ihdhdin, V’^ol. VTll, p. 7h, 
issued in Nov(*mhe]* It was written by Stoekdah\ und(*r 

the title Breeding Hybrid Sugai’-cam*. and was int(‘nded to he 
read before tin* Agricultural (Vudei'eins* in*ld in Jamaica in Ih07. 
It is devoted to a <*onsideratioii of the results that may he 
expect^»d to arist* by tin* use of tin* method of artilieial eross- 
ft*rtilizatioii nnd(*r control when eondnct<*d along .Mendelian lines, 
and of actual experiments started with this ohj^*ct. The eai*lier 
metliods ari* not considei'cd. 

After shortly recalling the emphasis laid by Morris and 
Stockdah* on tin* importance of analysing tin* ditferent charac¬ 
ters of different varieti<*s, in tin* hojic that it might he [lossihle to 
pick out t he desirable (pialit ics of one variety and c*()ml>in(* t hem 
witli tliuse of anotJiei*, the author proceeds to discuss such 
results as had been obtained from t‘Xpt*i'iments on ])rodncing 
hybrids of known parentage. He then passes on to a d(*soriptioii 
of some of the actual work conducted In Mendel to d«‘te]*nn’ne tin* 
inheritanee, not only of one pair of oppositi* (‘liaraetei’s, hut alsf) 
of two such pairs. After this, an aceount is given of experinn*nts 
actually in progress in Barbados to determine tin* inheritance of 
three pairs of charaetei*s : high ainl low tonnage of cane per 
acre; richness of jniee and the reverse ; and n*sistaiice and 
susceptibility to disease. Three s«*pa!*ate st*ts of expt*riments were 
started to test each pair of characters inde[>en<lently. In each 
six carefully chosen varieties were planted. Four of these had 
the desirable character, two the undesirable. In each, crosses 
were made between vari(*ties of which one poHS(»ssed the desirable 
character and one did not, between \arieties of which each 
possessed the desirable character, arni again Ixitwecn those of 
which each possesseil tlie undesirable character. In this way it was 
hoped that light would be thrown on the inheritanee of each pair of 
characters. Other crosses were arranged with a view to combin¬ 
ing both high tonnage and rich juioe in the same seedling. It is 
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further pointed out that Rome of the parent canes being seedlings 
tliemselves might ]>e exiH'otefl to bo hybrids and that, in eonse- 
mienee, some of tliein were to l>o solf-fertili/ed in order to test 
tneir purity for any given oharaetor, and if neoeasary attempts 
woulcf }>o made to obtain from them a strain pure for the desired 
character. Otlier experiments for producing hybrid canes by 
planting alternate rows of ‘male’ and ‘female’ canes are also 
described. In conclusion, the author points out the necessity 
for obtaining a thorough analyticial knowledge of different 
varieties and indicat/cs that such \sork must occupy some time. 
He states, however, tliat it nia\ reasonably be expected that 
systematic synthesis of an ifleal cane should follow such analysis, 
and that synthesize<l canes should prove of considerable economic 
importance. 


Educ ational Work and Aciun ultur \l Lectures. 


In (‘oniR'xion with lht*ir (raining in Natural Science and 
Agriculture, th(‘ Mycological ()fti(*ers of the Department have 
been re(|uired to d<»vot(* a certain portion of their time to educa¬ 
tional work, and to lecturing in agricultural science. The 
first duties of this description were undertaken by Howard, who 
delivered cours(*s of l(»ctures to elementary school teachers in the 
Windward Islands, a ml conducted examinations to test their 
effect. Details of these* lectures will be* found elsewhere in this 
number in the article on the subjee't of Edueation. It may be 
mentioned in passing, that the last of this serL«*H in (Irenada was 
delive!‘<*d by Lewton-Hrain. Another side of the educational 
work was that afipertaining to the Agricultural Schools in 
St. Vincent, St. Lucia, and Dominica ; the curriculum for ea(*h of 
these was drawn up by Howard and revised by Stockdale. 
This work also incliulcd (H'casional visits of inspection, and the 
conduct of half-yearly examinations, Kui-tber details will also 
be found in tin* ai’ticle referred to above. At the i'e(jm*st of the 
(fcneral Agricultural ami (’ommercial Society of Barbados, a 
series of lectures to sugar jdanters was delivered during the year 
1901 by various ullieei*s connected with llu* Department; the last 
of these, entitled The Fungoid Diseases of the Sugar-Cane and 
other West Indian Crops was given hy Howard on October 15, 
1901. The wlioh* H(*ries was publisluHl in 1900, in one volume of 
a booklet, under the title of Le<*tures to Sugar Planters. A second 
coui*se of tliree hH'tures on The Diseases of the Sugar-Cane was 
deliveml before tin* same body by Lewton-Brain; these were 
coinnien(*ed on Xovemher 17, 190.% and continued at approxi¬ 
mately fortnightIv intervals. They were published as No. 29 of 
the Pamphlet Series. This eoiicludes the account of the 
odueational work coiuiec*ted with the Department which has fallen 
to the shai‘e of the mycological officers. It will be seen that mueli 
of it was conlined to the earlier years, and, being of a pioneer 
nature has since becom? unuecessarv, or, where necessary, has been 
continued through other agenciea The recent revision of the 
course of education under taken at the Agricultural Schools will 
also considerably diminish the extent of this work. 
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PART TV. WORK CONNECTED WITH THE DEPART¬ 
MENT PUBLKATIONS. 


Ah will lijivo gathered from tli(* proeediiig pages, it has 
been the duty ol* the various ollieers to prepare papers, priueipally 
upon suhjecls whieh have t'orniefl a ])art of local investigations, 
Foj* publication in llie II Vs/ fuilimt nuUvtiiL Papers have also 
been pr(*pai*ed [‘or reading at tlie various Agricultural ConfereU(*es, 
which ha\e been published subse(]uently in the same iournal. 
Othei* articles, taken from current publications or tunbodying 
points of local interest met with <iuring thi' coui‘st* of routine 
w'o] k, have ))C(*n (‘ontribiited to the majority of tln‘issues of the 
Ayrirnltui'dl In addition to this, botli Lewton-Hrain and 

Sto<*kda]c \vt*re ro<|uired at intervals to assist in the dire(‘t 
editorial w'ork of tlu' I)e])artment's publications. This occuri*ed 
pi*iucipally at such tim(‘s as th<‘Scientill(* Assistant was absent 
on lea\c oi- through ill health: or in the intervals lad ween the 
resignation nf one such officer and tlu' arrival of the m‘xt. 

Such, then, ha\ebcen tlie duties undertaken by the iMycologisi 
ami Agricultural Lecturt*r on tin* Staif of tlu* Impoj'ial I)t‘paj*t- 
ment of Agricultur<‘. I'hc de\(*lopnuml and extension of tlie 
woi*k of tlu‘ Depai'tnient, togi^her wuth the imuvased pei-nmnency 
of its system, ha\(* brought about changes in tlu* duties that liavi‘ 
fallen t(» his share : hut tin* saim* facdors, to which must be added 
the growing interest in plant diseases evinced by the community 
at large, have incr(‘as(‘(i greatly the routine \vork of examining 
spe<‘imens ; w hile tin* results of investigations in othei* })arts of 
the worhl ha\e made impi*rativc the r(*-examinalion and recon¬ 
sideration of many of the old<a* [iroblems, and have introdiu'cd 
many new ones of primary importance. Thus, though much has 
Imsmi done in the past, both in the West Indies and throughout 
the tropical wsuTd in general, in elucidating the ditfermit points 
connccte<l with the diseases of plants, it repn*sents but a very 
small fraedion of the wairk whiidi still I’tmiains to be done- 
work wdiich is intimately bound up wdth 11 m‘ general prosperity, 
not only of the agricultural community of the West Indies, hut 
with that of all tropical countries : wdiile to tlu* r<*adci‘ is left the 
considci-ation of the import of (his work t(» the welfare of the 
British Empin*. 


lilsr OF OfFK’KUs who hwk hflo thf Affointment ot 
MVOOLOtJiST \NI) AcHK ULTFKAL l^EtTFItER ON THE STAFF 
OF 1’IJE IMFEKIAL DKF\»fTMENT OF AGRIOIO/I FHE. 

A. Howard, B.A.. A.B.tJ.S., E.(.\S., K.L.S. Formerly 
Scholar of St. John s Colk'gi*, Cambridge. 1st Class Honours in 
the Natural Sciences Ti'ipos, Pait I, and 2nd (lass in Part II 
Snbsecjuenl ly J^ecdurcr in Agi’icadt ural Science, Haibados. 
Appointed to the Imperial Department of Agricultun*, February 
9. 1901, resigned Se])tember 17, 1902. Subs^snicntly Botanist to 
the South Eastern Agricultural Colk*ge, \Vy<*. I^ate lm])erial 
Economic Botanist to the (fovernment of India. 
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L. Lf wtoii-Brain, B.A., F.L.S. Formerly Foundation y(;holar 
of St. Johu'ft College, Cam>)ri(ige. 1st Class Honours in the 
Natural Sciences Tripos, Farts 1 and Tl, 1900. Hutchinson 
Student for Research in Botany and Univei*sity Demonstrator in 
Botany. Appointed September 29, 1902. Resigned tlie appoint¬ 
ment July 8. 1905. Subse<|uently Director of the Division of 
Pathology and Physiology of the Kx})eriment Station of the 
Hawaiian Sugar Planters’ Association. Now Director of Agri¬ 
culture for the Federated Malay States. 

F. A. Stockdale, B.A., F.1...S. Formerly Holmes Exhibi¬ 
tioner of Magdalene College, Calnbridgt^ 1st Class in the 
Natural Sciences Tripos, Part b 1901. Subsecjuently Science 
Mastc]' at ()undle School, Xoi*thainptons}iir(\ A])pointed 
August 15, 1905. R(*signed the appointment February 2, 1909, 
and acc(*pt(*fl that of Assistant Director of Agriculture and 
Covei’iniKMit Botau’ft British (ruiana. 

F. \V. South B.A. Emmaiiiul C^ollege, Cambridge. 2nd 
Class in tin* Natural Sci(‘n<‘(‘s Tripos, Parts 1 and 11, 1908. Sub- 
8 e(|uenlly Assistant Mastei at Ej>som College, Surrey. Appoint(‘d 
April 12' 1909. 


SvNorsisoKAVKSTI ndian Ik'LLETiNpAPKRs andofMycolocju al 

J’AlMPULFns I’XDEK THE HKAr)lNas oE THE RESPECTIVE 
(hiops TO WHICH THEY REFER. 

Sr(JAU-( ANE. 

Tlie Fi(*ld Treatment of the Dis(»ases of Sugar cane in the West 
Indies. J. R. Bov(‘ll. W.I.B., Vol. 1, p. 38, July 1899. 

Rind fungus, Trirhos/jhtwrid sftrehari, 

Rex^t fungus, ('olleUtivlchnui /(lirattini. 

Black blight. 

Discussion of remedial measures. 

J'ungoid Diseases of Sugar-cane. A Howard, W.LB., Vol. II, 
p. 4t), March 1901, 

(icnci*al mitui'o of a fungus. 

Deserij>ti(>ii of the rind fungus, Trichosphaeria mrrhari. 
Discussion of the jwedisjKmiiig effect of bad external con¬ 
ditions on disease. 

(5’iti(*ism of the remedial measures recommended by the 
eVuumtssion a]>pointed in 1895. 

Further reim^diiil measures. 

The Fungoid Diseases of the Sugar-cane. A Howard, Lectures 
to Sugar Planteiu 1900. 

Pine-apple Disease of Cane Cuttings, Thielaviopftis ethacetiem. 
Root disease, Marafimuis sp. 

Rind disease, considered as ideiitk^al with the red smut 
disease of Java, 

Disease of the leaf sheath, Cet'canpoi'n vaginae. 

Note on the Sugar-cane Disease of the West Indies. Thiselton- 
Dyer. TF./..R., V^ol. II, p. 211, October 1901. 

Oeneral discussion of position. 

Rind disease, Trichosphaeria mcchai'i^ of which the macro- and 
micro-conidial stages are considered as identical with 
Thielaviopsia ethaceticus. 
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Root disease, CoUetotrichnm falcatum, considered as a modified 
form of Trichosphaeria sacchari. 

The Field Treatment of Caiie Cuttings in Reference to Fungoid 
Diseases. A. Howard. IV.LB,, Vol. IIT, p. 73, May 1902. 

Failure to germinate in cane cuttings due to Thielaviopsis 
efhacelicus, hero regarded as stage in life-history of 
'T) ichosphaeria saccharL 

Experiments showed that treating the cut ends of the cuttings 
with tar and immersing tliem for twelve hours m 
Bordeaux mixture were ellicit^nt preventives against 
disease. 

Treating Plant Tops and Cuttings with (lermicides before 
Phuiting. ir././i., Vol. V, p. 99, September 1901. 

Evidence is brought forward to prov(‘ that immersion in 
Borrleaux juixture alone is sulheient protection against 
disease. 

Lectures on tlje Diseases of th(‘ Sugar-cane. L. Lewtoii-Brain. 
Pamphlet Series. No. 29, February 1901. 

Anatomy and nutrition of the 8Ugar-(‘ane. 

Structure, nutrition and re[)roductiou of a fungus. 

Rind disease*, Trichosphaena sacchdri. 

Root disease, Mdrasmius sdrrhdn, 

IMne-apple disease of cuttings, Tliirlaviopsis elhaccticua. 
Remedial measures. 

Review of the Principal Fungoid Disease's of the Sugar-cane. 
1.. Lewton-Brain. W.LB. Vol. VI, p. 33, June 1905. 

Same diseases as in J^imphlet No. 29. 

Field Treatment of Cane-tops for Planting Purposes. IF./.i?., 
Vol. VI, p. 18, June 1905. 

Same results as in W.I.B.^ Vol. V, p. 90. 

Root Disease of the Sugar-cane. F. A. Stockdah'. W.LB., 
Vol. IX, p. 103, August 1908. 

Disease due to MardHtniuH sacchari and sp[). 

Possi))le occnrren(*e on sweet potatos. 

Remedial measures. 

Root Disease of th“ Sugar-cane in Antigua. H. A. Tempany. 
ir./.R., Vol. X, p. 343, May 1910. 

Answers to (juestions contained in a circular on the subject 
of root disease sent out to the planters of Antigua. 

Root Disease of Sugar-cane in Barbados. W.l.B.y Vol. X, 
p. 347, May 1910. 

Answers to (juestions in a memorandum by the Mycologist 
of the Imperial Department, supplied })y the 8 u 2 )er- 
intendent of Agriculture, Barl)ados. 

Hybridization of the Hugar-cane. L. Lewton-Brain. IF./.R., 
Vol. IV, p. 03, April 1903. 

Improvement of the 8 ugar-cane by Selection and Hybridization. 

F. A. Stockdale. W,LB., Vol. VI, p. 394, February 1900. 
Improvement of the Sugar-cane by Selection and Hyoridiza- 
tion. D. Morris and F. A Stockdale. WJ.B., Vol. VII, 
p. 345, March 1907, 
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Breedini^ Hybrid Sugar-canes. F. A. Stockdale. W,LB,^ 
Vol. VIII, p. 79, November 1907. 

CACAO. 

Some Fungi of the Cacao Tree. J. H. Hart. W.l.B., Vol. I, 
p. 422, October 1900. 

Pod diseases, due to Pht/lojjhihora omnwoi'a and Nectria 
Bub lit. 

Remedial measures. 

Fungoid Diseases of Cacao in ‘ the West Indies. A. Howard. 
W.LB., Vol. 11, p. 190, ()cto])er 1901. 

l\)d diseas(*s:— 

Brown I’ot, Diplodia raraoirola, probably Botnjodiplodia 
Iheobromae. 

Dis(*ases due to Plvjiophthom omnivora and Nectria 
Bubiii. 

St(*ni diseases:— 

(linker, Nectrin theohroiiute and ('^ulonectria flavida. 
Die-back, Diplodia ruvaoicolu. 

Witcle s’ ])r()o]n, K.roasvnH thvohromue. 

Boot dis(\‘ise. 

The Wit dies’ Broom Disease in Surinam. W.I.B., Vol. II, 
j). 289, February 1902. 

Besults ot* Weiit’s work. 

Suggestions for the Bemoval of Kpijihytes from v.\iea() and 
Ijime Trees. A. Howard. W.I.B.. Vol. HI, j). 189, August 1902. 
Th(» use of copper suljdiate solution and rosin comjiound is 
suggested as the result of experiments. 

Fungoid Diseases of Cacao. L. Ijcwton-Brain. IP././?., Vol. VI 
p. 85, June 1905. 

(linker, Nectria sp. 

Die-back, Diplodia ('(v^aoicolu. 

Pod di.st^ase, Phytophthoru onniiroiu. 

Brown rot, Diplodia eaenoicola, 

Tliivad blight. 

Cacao Disease in Ceylon. IC./.i?., Vol. VI, p. 297, November 1905. 
Cacao Canker, H. Wright ; reprodiu*ed from the Tropical 
Aijricidtiu ibty August 1905. 

Fungus Diseases of Cacao and Sanitation of Cacao Orchards. 
F. A. Stockdale. W.T.B.. Vol. IX, p. 160, August 1908. 

Pamphlet Series No. 54, July 1908. 

Boot diseat>e. 

Stem diseases:— 

Canker, Nectria theobroinae and Caloiiectria Jlavida. 
Die-back, Diplodia cacaoirola. 

Stem disease, Laniodiplodia sp. 

Pink disease, Vorticium lilaco-fmcum 
(-= C. lilacino-fiiscum). 

(Tliread blights and horse-hair blight. The latter dueto 
Marasmius equicrinif^.) 

A Witch Broom disease, unidentified. 
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Pod diseases 

Brown rot, Diplodia cacaoicold. 

Black rot, Phytophthora omuivora. 

Scabby pod, Lamodiplodia sp. 

Disease due to Nectriff Bainii. 

New West Indian Cacao Pod Disease. C. K. l^ancroft. W.LB, 
Vol. XI, p. 84, September 1910. 

Disease due to (^uUetotrirhitm Cradirickii. 

(xrrroN. 

Fungoid Diseases of Cotton. L. Lewton-Brain, IF././I., VoL 
IV, p. 25o, December 1903. 

Summary of the diseases from all parts of tlit» world. 

Boot gall, Hetcrodora radicicola. 

Boot rot, Ozoninm sp. ? 

Wilt or Frenehing, Neocoftmospora vaain/ecta. 

Sore shin or daniping off, Pythium sp. 

Yellow leaf blight or niosah; disejise. 

Angular spot. 

Leaf blight, Sphaerclla gossypina. 

Areolate mildew, Riumdaria areola. 

(^otton rust, Uredo goHsypii 
Shedding of bolls. 

Boll rot. Bacillus gossypitius. 

Anthracnost*, Colletotrichuni gossypii. 

West Indian Diseases of (.\)tton. L. Lewton-Brain. W 
Vol. IV, p. 844, March 1904. 

Angular leaf s})ot. Pseudomonas malvacearum. 

Leaf blight, Sphaerella gossypina. 

(^otton rust, Uredo gossypii. 

Blotches on th(‘> boll, Sphaerella gossypina ? 

Boll rot. Bacillus gossypinus. 

Anthracnose, (hlletoirichum gossypii. 

West Indian Anthracnose of Cotton. Jj. Lewton-Brain. W.l.B.-> 
Vol. V, p. 178, September 1904. 

Careful c'onsideration of the life-history of (hlletotrichum 
gossypii in the West Indies and (jomparison with the 
American form, i-esulting in suggestion of the name, 
Colletotrichum gossypii, var. barbadense. 

Bemedial measures. 

The ABC of (Jotton Planting. Part 4. L. Lewton-Brain, 
Pamphlet Series, No. 81, June 1904. 

Bust, Uredo gossypii. 

Mildew, unidentified. 

Angular spot. 

Anthracnose, Colletotinchum gossypii. 

Boll rot or black boll due to bacteria. 

Disinfection of seed. 

Fungoid Diseases of Cotton. L. Lewton-Brain. W.I.B., Vol. VI, 
p. 117, August 1905. 

Same diseases as above and a stem disease associated with 
Fusarium sp. 

All addendum is given on black boll. 
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A B C of (’otion Planting. Part 4, enlarged edition. 

F. A. St()f5kdale. Pamphlet Series. No. 45, February 1907. 

The following .are added to those in the earlier edition :— 
Round spot, Sphaerelfa gossypina. 

Stem disease of seedlings, unidentified. 

Root disease of seedlings, unidentified. 

Root disease of mature plants, unidentified. 

CO(’OA-XUTS. 

Bud-rot Disease of the Cocoa-nut Palm. IP. I. /?., Vol. VI, p. 307, 
February 1900. 

Summary of the literature up to the end of tlie year 1905. 
Fungus Diseases of Co(‘oa-nuts in the West Indies. F. A. Stock- 
dale. W,LB., Vol. IX, p. 301, April 1909. 

Root disease*, attributed to Bolryodqdfxlia sp. 

Leaf disease, Pentalozzia pahnnriim. 

Secondary fungus, Diplodin epicoroft. 

Bud-i‘ot (list‘ase. 


PINK-APPLES. 

Fungus Disease's of Pine-apples. F. A. Stockd.ale. W.LB., 
Vol. VIII,]). 158, N()vem))er 1907. 

Tangle i*oot, due to soil conditions. 

Blight, unidentilied fungus. 

Black heart or core rot, l^eniciUinm s]). and insects. 

Soft rots of packed fruit, Trirliosjdiaena s(fcch(tri and Diplo- 
did sp. 

LIMES. 

ABC of Lime < Cultivation, l^imphlet Series No. 53, March 1908. 
Two fungi on dead lime Mood are recorded, Fomen lucidiiH 
and Bnff^sticf((s liirnutus. 

Crey oi* ])i'own spots on the leaves, yiltmidvia sp. 

])am})ing off of seedlings, unidentified. 

Parasitic mistletoes, epiphytes. 

ONIONS. 

Bacterial Rot of Onions. W.LB,, p. 131, September 1901. 
(ieneral discussions of the disea.se and reproduction of parts of 
Bulletin No. IHl, New' Y^ork State Experiment Station, 
(leiieva. 

OROPNl) NUT.S. 

Fungus Diseases of (1 round Nuts in the West Indies. F. W. 
South. If'./ //., p. 157, April 1911. 

Rust. Uredo arachidis 

Ijeaf spot, Cercospoi'd pernonata 

Root disease, unidentified. 

MISCELLANEOUS. 

General Treatment of Fungoid Pests. A Howard. Pamphlet 
Series No. 17, September, 1902. 
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Disease-resisting Varieties of Plants. L. Lewton-Brain. W.LB,^ 
Vol. IV, p. 48, April 1903. 

Discussion of the general methods employed in raising hardy 
varieties of plants. 

Summary (xf results obtained with certain (*rops and orna¬ 
mental phuits. 

Control of Scale Insects in the West Indies by means of Fungoid 
Parasites. F. W. Soutli. IF././?., Vol. XI, p. 1., September 1910. 
Ked-headed fungus, Sphaerostilbe covropliila. 

Wliite-headed fungus, OphionectHa vAH'cicolii. 

Black fungus, Myriangium Dftriad. 

Shield scale fungus, i'ephalospovium Icranii. 

Lists are given of tlie scales attacked ])y eacli, and tlie use 
of a cover crop, such as Bengal beans, is disiaissed. 

SUMMAlllKS. 

Fungi Causing Diseases of Cultivated Plants in the* West 
Imlies. C. K. Bancroft. W.2.8., Vol. X, p. 235, March 1910. 

A Report on the Prevalence of some Pests and l)iseas(‘s in 
the Wt'st Indies for the year 1909-10. Part I. F. W. South. 
IV.LB,, Vol. XI, p. 73, January 1911. 

Visits Paid by tuk Myt’onoDrsTS to Other Islands. 

A. HOWARD: 

Place. Date. Special Work. 

(Grenada Feb, 11 to March 10,1901 Cacao Diseases. 

Dominica April 15-27, 1901 Ib'port on tlu‘ 

Botanic Station 
and supervision 
of the cMirricuIum 
of the Agricul- 
tin*al School. 


St, Vincent 

May 18-25, 1!KU 

Similar to the 
a))ove. 

Dominica 1 

Au^. 5-31, 1!»01 

Similar to the 

St. Lucia j 


abov(\ 

St. Vincent 

Jan. 7-18, 1902 

Lectui’es to 
Klementary 
School Teachers. 

Total time spent in travelling, 

L. LEWTON-BRAIN; 

91 days. 

Grenada 

Aug. 3-1.5, 1903 

Lectures to Ele¬ 
mentary School 
Teachers and 
examination. 

St. Vincentl 


Inspection of 

St. Lucia V 

Sept. 28-Oct. 10, 1903 

Agricultural 

Dominica j 

Schools. 
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St. Vincent 

May 

9-15. 

1904 

St. VTnceiit 

Auft. 

2.3-27. 

1901 

St. laicia \ 
Dominica 1 

Sc])t. 

fi-lo. 

1901 

Trinidad 

dan. 

2-1 1, 

190.‘> 

Antigua \ 
Montserrat / 

K(‘b. 1 

13-Mi>ivh ti. 

190.> 

St. Vincent 

May 

2-B, 

190.5 

St. Luc'ia j 

May 

ir)-2(t. 

190.7 


Dominica | 

Total time occupied in travelling, 


Inspection of 
School and gen- 
tiral mycology. 
InspecjtioH of 
School. 
Inspection of 
Schools. 
Agricultural 
('onferenc'e. 

Black Boll of 
Cotton. 
.Xgi-icultiiral 
Stdiool Iijspo{‘- 
lion. 

Agricultural 
Schf)ols Inspec¬ 
tion. 

80 diiys 


V, A. STOCKl)\LK : 


St. Lucia 1 



Agricnlt nral 


j A[iril 7-May 

L 19(M> 

Scliools lns]a*c- 

DoniiuKa | 


1 ion. 

Trinidad 

July 10-Aug. 

15. 1900 

ln\ <‘st igation i>f 
l)iid rot and 
other diseases of 
tile cocoa-nut. 

Jamaica 

Jan, 8-21, 

1907 

Agricultural 
( V>nferenc(\ 

St, Vincent 

Keh. 12-19, 

UHt7 

Inspection of 

Agriimlliii’al 

School. 

St. Lucia 1 

1 


Inspection of 


1 Sept. 17-Oct. 

8, UM»7 

Sc hools and In 

Dominica | 

St. Lucia 1 


vest igation of 
plant diseases 

In v«‘st igation of 

Dominica 
Antigua | 

1 Marcli 3l-.Mav 

' 5. 1908 

root disc^ases of 
sugar-canes and 
of (*acao diseases 

Tiital 

1 iinc occupied in travelling, 

F. w. sotrrw : 

I2<) days 

Montserrat 

Maixli 5-17, 

1010 

J Problems con 
iiected with lime 
cultivation and 
scale iihsects. 

i irenada 

.Fan. 29-Feb. ! 

9 . 1911 

Investigation of 
c*acao diseases 


and of black 
hlighc 

St. Vincent Aj>ril I 8 - 0 I Ittll Investigation of 

cacao diseases 
and of arrov'root 
disease. 

Total time spent in traveliiug, as above. 30 days. 
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THE WORK IN THE BOTANIC AND EXPERIMENT 
STATIONS PROM YEAR TO YEAR. 

In tlie following ;u*eoiint of tlio work of tlio Rotanic and 
Experiment Stations, the facts are ina<ie to relate alone to such 
matters as are ])res(‘iite(l in the annual i*eports that have heen 
submitted from \ear to ^ ear. Th«‘ details p)*es(‘nted must tlierC' 
fore he of a formal naturts and appertaining chic'dy to wa)rk that 
appears to lake a larg(' place in the annual routine ; thov (3annot 
be considered to aiford. in an\ wav, a e<»mplt‘te ac(M>unt of all tin* 
activities that ha\t' obtained in the \arioiis stations; nor can the\ 
begin to indicatt* ade<|uatel\ the inlhiencc oi th<*ii* work with 
rcfeieiice to economic progrt*ss in t he di jlerent islands. E<a‘ this 
to be done, the subject would ha\e to be ap])roached in a niort* 
intimat(* Jiianner, in r(‘fer(‘nce to the matter a\ailabk* foi* consulta 
tion at th(* ditfei*t»nt stations, ami the complete ])rt‘sentation of it 
would tak(‘u|) miicii more s])aee than ean w(*ll be atfbrd(‘d at 
[)resent. 

In consulting the iuattei- which follows, lh(‘i‘efor(‘, ii must be 
regai'ded as a resume of the in format ion that is available in the 
.innual reports of the sev<‘ral botanic and (‘\})eriment stations 
since th(» \ (*ar IHhll I he t ime when t he work commenced to be 
etfective. umh'rthe lm[)eiial Department of Agriculture. Facility 
in ri‘f(*r(‘nce is ensured b\ placing the facts under the nniin 
headings of the names of the islands to which the\ have relation, 
and the matter is flirth(‘r di\i(hMl undej* j'aptitms indicating th(‘ 
s]jecial w'ork with which it chsals 

The dit!ei*ent reports [)M*sent a large number of facts relating 
to additions and r(*pairs to buildings, annual uadeorological 
^•eturns, \ isitors to tin* stations, <*orrespouden(‘e and distribution 
of agricultural infoiin.ition .iiid, in soim* c.ises, to pri/e-holdiiigs 
competitions, agricultu!.il shows and work in (*onnexion with 
Arbor J)a\. These facts do not admit of the making of simple 
summaries, so that it must be suilicient to ref(*r to them in 
a general wav, ami to record the matter of their usual inclusion in 
the repo]*ts. 1'he same is true f)f the details that are given as to 
economic plants at the stations ; and it mav be said, in addition, 
tliat the introduction and growing of th(*Ne ha\(* formed some* of 
the most imjjortant and useful agricultural work in the islands. 

GRENADA 

Staff. 

At tlu* lime w hen tin* Imperial D»*]).art nieiit of Agricultur«* 
took over tin* administration of the Botiinir* Stjition, (Irenada 
(IHhiblJHM)), Mr. ^\' E Broailwav was in chargi* as ('iirator ; he 
held this post until BJitI o. when heretiied In lOttl. ;{u addirional 
oJIici*r was attached to the siati'of thcMation bv tin* appiiintment 
of Mr. M. McNeill, t In* ()flicer-in-Charge of t he iVgricuIt ural School, 
St. Vincent, as Agricultural Instructor. No changes took place 
until 1903-1, when Mr. McNeill went home on sick leave, and 
Mr. W. M, Smith acted in lii« place. Consequent on the retire- 
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merit of Mr. Broadway, Mr. R. D. Anstead, B.A. (Cantab.) was 
appointed to the post of .^ricultiiral Superintendent of Grenada, 
in 1905-6, and Mr. G. R Branch, A^iciiltural Instructor in 
Dominica, was selected to fill the similar position in Grenada, 
during the same period. The next two years saw no change of 
note, but in 19U8-9, Mr. Anstead resigned the post of Superinten¬ 
dent of Agrioultnre tn take up an agricultural {^pointment ki 
Southern India. Jn tlie next year, 1909-10, Mr. G. G. Aucliinleck, 
B.Sc., was appointed as Superintendent of Agriculture, and holds 
the })ost at tne present time. 

In 1909-10, a re-organization took place of the Agricultural 
Department, in accordance* with a scheme which is described in 
Ordinance No. 8 of 1909, Grenada. By virtue of this, there has 
been established an Agricultural Board consisting, in the words 
of the Orflinance, ‘ of the Colonial Secretary, and of seven other 
members, one of whom sliall be such person holding office under 
the Government in the Colony as shall be appointed by tlie 
Governor, and who shall retain his seat on the Board fluring 
pleasure, and six ^jcrsons, wlio shall be members of the [Agri¬ 
cultural and (kmimerdal | Society, to be appointed by the Governor. 
Each such member of the Society so appointed shall continue to 
be a iiK'niber of the Board for a jieriod of two years from the date 
•of Ins appointment unl(*ss he shall in the meantime cease to be 
a member of the Society. 

‘The Commissioner [of Agriculture] shall whenever he is in 
the (^olony b<* <*ntitled to sit as a member of the Board with 
jirecedence next after the presiding member.’ 

The following appears among the Regulations, in a Sfihedule 
to the Ordinance :— 

‘ The local D(‘])artment of Agriculture shall be affiliated to 
the Imperial Departmeno of Agriculture for the West Judies, and 
its work shall be carried out by the Board in consultation with the 
vCominissioner. ’ 

The Board has advisory and administrative control over the 
local Department, including the Jjaboratory, the Botanic Gardens 
and sucli agricultural experiments as may be established from time 
to time. 

Ornamental and Useful Plants of Striking Species 
AT THE Station. 

The botanic garden was laid out on its present site soon 
after 1886, its situation being one of the alternative places 
suggested for the purpose by Sir Daniel Morris, while on a visit 
to the island in that year. During the time that it has been 
in existence, attention lias been given continually to the intro¬ 
duction, growing and distribution of useful and ornamental 
plants. In regard to the latter kind, this was particularly the 
case in the fii'st few years of the possession of the gardens—a 
•circumstance that may he demonstrated readily by reference to 
the earlier annual reports which, it may be mentioned, often give 
especially useful information in regard to such plants. The 
southern part of the station is situated on a rich alluvial soil, 
•derived from the denudation of the neighbouring hill, and it is 
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here that well-grown examples of useful plants from many parts 
of the tropios may he found. The Annual Reports contain very 
complete lists, ami other information relating to theije plants. 

In tlie grounds of the Botanic Station, there Ijave been 
included two plots—onc forming an orcliard of fruit tives and 
theotlier containing examples of useful timber trees. In the case 
of tlie former, particularly, much trouble has been experienced 
with scale insects, with their attendant black blight, especially 
on a(*count of tho ease with which re-infection takes jdace from 
plants outside the station. These plots have bcsm useful, not 
ojdy for the ]3urpose of demonstration, but foi- that of providing 
planting material for distribution. 

E(^()N()M W KxPKHIMKNTS. 

KXPERIMKNTS WITH STAIU.E (TIOIN. 

('A(’A(). During tho whole of the time under re]>ort, cacao 
has be(‘n grown in exp(‘riment plots attached to the gardt'ii. 
In wh(*n experiment plots were taken over by tin' (iovern- 

ment in several districts, manurial ti*ials witli cacao we?‘e made 
in them. Work in th(‘se ])lots (‘eas<‘d in 1901-5. Notwithstand¬ 
ing th(‘ trouble with e])i[)hyti(‘ })lants in those at th(‘ gn‘at(*r 
altitudes, delinite gemaal results seem to hav(* been obtained 
to t]i(»’ elfect that, undei* the conditions, a])plications of basic 
slag and siilphat(‘ of ammonia gave gn^attn* suc(*ess than tJiose 
of she(*p and ]K*n manure. Returning to tlu* (‘\periment plots at- 
the station, thest‘ wen* divided up in 1905-0, and tlu* experi¬ 
mentation was mad(' mon' delinit(*. 1'lu*se suflei*<*d s(‘verely from 
drought in 1900-7, and ha<l not recov(*red by tlu* next s(‘ason, 
although some good etlect was received from mulching with leaves 
anrl lawn sweepings, where* tlu*se wen* used. The work in tlu* 
plots at the station was continu<*d subsecpu^ntly to this, but 
the station n*])orts do not show that they yi(*ld(‘d any di*linite 
results. In 1905-0, woik on four (‘xperinu*nt plots in country 
districts was coiumeiK'ed, and a new set of (*xp(*i‘iuu*nt stations 
in country disti*icts inaugurated, at the suggestion of tlie 
Imperial Commissioner of Agrieultuj-e. These were situated on 
estates, and consisted of large plots containing at least 1,000 tre(*s, 
the arrangement of working beinj; that tlu* owners of the estates 
should bear all expenses, wliile scientific advice and control wen* 
supplied by the Imperial Department, mainly through the 
Agricultural Instructor, acting under the Agrimiltiiral Superin¬ 
tendent. An extension of such experiment stations to additional 
estates took place in 190h-7. With reference to the experinu'iit 
plots, the work on these jirogressed steadily, and an additional 
plot was added as tlu* K'sult of a recommendation of a Coininis- 
sion appointed by His Excellency tlu* (lovcrnor in March 1907, to 
enquire into certain matters relating to the peasant propri(jtary 
of the island. In 1908-9, the inanurial investigations were 
extended in the direction of trials to ascertain if inoculated riw- 
peas would grow under cacao shade in (Irenada. In spite of any 
assistance that may have been derived from inoculation, the plants 
did not grow, and the conclusive result of the exjieriinent and of 
a former trial, without inoculation, was that cowpeas will not 



flourish under cacao shade, in Grenada. This account of work 
with cacao at the station and in country districts may be concluded 
by the statement that the whole system of experiment plots and 
nations was revised and changed at the time of the re-organization 
of the Agricultural Department, in 1909-10. 

NUTMECfS. These were grown in the experiment plots attach¬ 
ed to the station, having been planted in 1900-1. Six years later, 
in 1905-6, a large number of the trees was cut out on account 
of the fact that they were found to be ‘ male ’ trees. No sub- 
secjjuent mention of these plots is (jontained in the reports ; 
tliey seemed to have been employed mainly for the production of 
planting material for distribution in the island. 

SITCJAH. No experiments of the kind described later for 
Antigua, Barbados and St. Kitts have been (*arried out in Gren- 
4ida ; the matter is not as important in Grenada as in the latter 
islands, as most of the sugar-cane is grown for local consumption 
and for the production of rum. Definite mention of the plots 
occurs in the reports for 1900, 1901 and 1902-3 ; like those on 
which nutmegs are grown, they were used chiefly for the produc¬ 
tion of planting material to be distributed in the island. 


EXCEIlIiMKNl'S WITH PROVISION ( ROPS. 

The following table has been constructed for the purpose of 
showing the extent to which the Annual Reports of the Botanic 
and F]xperiment Stations deal with experiments with provision 
crops, in Grenada : — 


Egg plant (Solarium Melongena) 

Yams [Dioscorea saliva) . 

Eddoos . 

Tanias 

Sweet Potatos . 

Onions . 

Spinach . 

Ground nuts (Arachis hypogaea) 

Cassava (ManUiot spp.). 

Artichokes . 

Pigeon pea (Cajanus indicus) ... 
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A coinnieucement of definite experimentation was made in 
1902-3 with tlie formation of an ‘Index Plot’, suggested hy the 
Imperial Commissioner of Agriculture. In a general waj% it 
may he said that no great success has been obtained with pro¬ 
vision crops at the G)*<‘nada Botanic Station, on account of the 
fact that the unsuitalnlity of tlie soil to such j)lants precluded the 
gaining of any results of interest ; hence the plots, like those of 
nutmegs and sugar-cane mentioned above, have found their 
main employment in the provision of planting maleriaP-a 
specially important matter in this case, in connexion with attem})tK 
to bring about a larger divei-aiheat ion of erf^ps in Gr(‘na(la. 

Nothing further retpiires mention except that the report for 
1909-10 gives results for two years' experimentation with yams, 
and trials for tlu-ee years withswe^et potatos. 

KXrFHIMKNTS AYtTH VAUIOt^S (MtOl’S. 

The work at the Grenada Botanic Station has been of such 
a iiatiuu' that it has included much less experimentation with 
ordinary crops than has been (*arrie(i out in most of the other 
islands; t li(‘i-e is not, therefon*, a great dt‘al to descril)e in this 
connexion. In regard to (‘xperiineiits with corn and mill(‘i crops, 
it is rt'cord(‘d tha^ in 1903-1, trials with iVruvian maize resulted 
in an entiii' failure. In 190o-t), a ])lot of l2-we(‘k <‘oi‘ji was tirst 
established, from seeds suj){ lied by tlu^ lm]>('rial Commissioner of 
Agricultur(‘; this corn has Imh'ii grown i*(‘gularly e\(‘iT and 

the se(*(l meets with a larg(» dcanand, parti(*ularly on th(‘ part of 
tin* p(‘asanlry. There has also been a considerable (‘n(|niry foj* 
Guinea corn, which is inentiomsl in the n‘poi*t for 190S-9; according 
to the i‘(*port for 1909-10, this crop had bisai gi’ovvn to provide s(*ed 
for distribution since 1905. 

The records for gi*(‘en <lrcssing ci'ops show that, in 1900, 
the C’oniinissioner of Agi’iculture forwarded to tin* station, to b(‘ 
used in gi'tsm manuring cxp<*i‘im(‘nts, se(‘ds of various h*gumiiious 
plants. ()th(*r l(‘guniinoiis ])lants mentioned fi’om time' to tinu^ 
are: w'oolly pyroi {PJiaseolus hntdftw){!{){) pigeon pea 
iiidirns) (1905-()and 1900-7), Bengal bean (Stizolt^hiuin ((icn'iimim)y 
horse bean {(\tn(iyali(i eumfarmis), cow'[)(*a (IVr///u ('(tfJ(iv(j)y the 
soy bean {(th/cinr hisjjida) and Crotalurui rriK^(f. Tin* wa)rk with 
j)asture and fodder cn^ps is showui to have* included trials with 
Antigua hay grass {Avdv*ixM/on carirosvs) (1903-4), in which the 
growdh w^as satisfactory ; TrifoLiitm ./ohnsoiiL (1900) ; alfalfa 
(iMedicfUjo sdiivft) in 1901 ; while Pcnniscfuin frijloium and 
Baibados sour grass (AndrojXfj/oH pertiisi^s) were grown, mairdy 
for distribution, in 1902-3. Jjastly, the oil crops that are reported 
to have coim^ under trial are sesame (Hpxu mum indirunt) in 1904-5, 
and castor oil {Ricinufi cotnmtinix) in 1908-9. 

MISCELLANEOUS TRIALS WITH ( HOPS. 

The miscellaneous trials witli ci*ops in Grenada havt^ b(;eii 
made with the following: banana, apple and (Jliinese, 1900 and 
1905-f), respectively; eofiee, Arabian (1903-4 to 190fi-7); coHee. 
Liberian (1902-3 to l90fi-7); cotton (1904-5 to 1908-9); limes (1901 
to l905-fi) ; pine-apples (1902-3 to 1904-5); pyrethrum (1901); 
rubber (1906-7 to 1909-10) ; strawberries (1900); vanilla (1905-6). 
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Although Sea Island cotton and rubber are treated here, for 
Grenada, under the heading of miscellaneous trials of crops, they 
are likely to become of much greater inipc>rtance in the agriculture 
of the island, in the future, and this is particularly true of rubber. 
Dealing with Sea Island cotton, this is first mentioned in 1D04-5, 
as the subject of successful trial. The report for 1905-6 states 
that a small plot of Sea Island cotton had been grown ‘ each year ’ 
with a large amount of success; in this year experiment plots 
were started in the country, as w<‘ll as a new one at the Botanic 
Station. The records for 1906-7 show that only fair success was 
olitained with the crop at one oP the three stations; at the other 
the trials were spoiled by tiie advent of excessive rains when the 
crop was ripening. A (‘heck was received to the experiments in 
the next year (19()7-8), because there was no gin in the island 
available for dealing with the cotton from the experiment plots, 
and on account of the fact that the seed-cotton could not be sent 
for ginning to St. Yiiujent and Barbados, owing to tlu* passing of 
laws by those (’olonies against tlie importation of seed-cotton and 
seed. The statement is made, however, that the trials had 
demonstrated that cotton will yi(‘ld a satisfactory crop on light, 
sandy soils, n(‘ar tin* coast, in Grenada. The next season, 1908-9, 
saw greater succ(*ss with the exyjeriiiKmts ; they are not mentioned 
in the ri'port for 1909-10, though there is a statemtait to the efiect 
that small areas of the S(‘a Island and Marie Galaiite varit'ties 
were being grown in the (\)loiiy. 

Tin* report for 1906-7 is the lirst to give attention to rubbt^r. 
It stat(*s that a large (banand had come into being for seeds of 
Geiitral American rubber {(\isUUoa el((stira) and Para rubber 
plants (Herea hrasiliotshs) ; the former was found to grow well, 
t)ut slowly, in the mountain districts in Grtmada, though it 
was subject to attacks by a mealy-bug (probably P*<et(cI<)C<)critH 
jDactylopius] and the black blight accompanying this. 

At the time (1906-7), the rubber-yielding plants at the station 
<*om})rise(i; CastilUxi eldstira^ Ilerea brastliensifi, Funtuinia elastira, 
Firiix (Idhtica^ F. Vogelii^ Sitpium higldnduloswH^ MatnJrjt 
GUtziovn^ Landolphia Kirkii and Parameria (jlnmlulifna. 
Later*, Hevea largely replaced (.^astilloa in the favour of planters, 
and in the report for this y)eriod, Lagos rubber {Funitiniid 
elnstica) is mentioned as having been jdanted on one estate ; 
the inteivsting fact is reported that llevea plants barely three 
years old had been observed to have attained a height of 
20 feet. It was in this season that a plot each of Hevea, Castil- 
loa and Flintuniia was made near the timber plot at the station, 
*so that they may be available for exp(*riments in tapping when 
the time comes for this to be done on estates. Much disappoint¬ 
ment tH*cuiTed in 1908-9, on account of the partial failure to 
germinate of a large amount of seeii from Ceylon, and this led to 
the planting of Castilloa by some planters, who preferred to take 
this coui*se rather than to await the arrival of more seed. During 
this season, the Funtuinia plrnts began to show signs that they 
are not satisfactory for gniwuiig in Gi*enada; they are very 
subject to attacks f»’om scale insects and black light. In relation 
to the same season, it is reported that seeds ha(i been obtained 
from Ceara trees {Manihot Glaziovii) at the Botanic Station, and on 
one estate. Lastly, with reference to 1908-9, Jequie and Remanso 



Manitoba rubber (M. dichotoma and ^f. pidulu/nhsis) wore intro¬ 
duced, witli the aid of the Imperial Commissioner of Agriculture. 
Ill the last season under review, obser\ at ion has continued to show 
that Hevea is better suited to conditions in (Irenada tlian 
Castilloa, on account of the suscc])tii)ility, already mentioned, of 
the latter to scale insects and black blight. ertht'less ir. is 

recorded that on one estate a small amount of Castilloa was 
tapj)ed during the season, and that the results pi'oniised success. 

ST. vin(t:nt. 

Staff. 

At the time of the lirst report on tin* Botanic (lardens. 
St. Vincent, issued by tlic Coinmissioiua* ol‘ Agricnlt in HHU, 
they vvei'c in charge of JMr. II. Powell as Curatoi*, and this con¬ 
tinued to be th(‘ case in I9d2-d. In the lawt usir, howawer, 
Mr. Pow(‘l] was a})])ointed to the post of Agricultural Instriictoi’ at 
Mombasa, in tlu' Kast African Protectorate, and was sncctaalcd 
by Mr. W. N. Sands, Curator of tin* Botanic Station, Antigua, 
under tlie title of Agricultural Su])erintendent. In the interim 
before Mr. Sands's appointment, Mr. C. 11. Knowdes, Master in 
charge of tin* Agricidtural Scliool, acted as (dirator. This otIic(‘r 
had been a])])ointed to the Agricultural School in 11)01, in the 
place or Ml*. M. McN(‘iil, who had beconn* Agricultural Instiuctor 
in Gr<mada. 

Mr. Sands holds tlie ])ost of Agricultural Su])(‘rint(‘ndent at 
the present time. Then* hav<*, hoW(*v(*r, b(*en changes at the Agri¬ 
cultural Sdiool, for Mr. Knowd(‘s was aiipointed as Superint('nd- 
ent of Agricidture at Fiji, in 1004-5, and w'as snccecsh'd by 
Mr. W. H. Patterson, Curator of tin* Botanic Station, Antigua, 
Mr. A. J. C'larke, of Barliados, having act(*d as R(‘sident Master 
in tlie interim. 

Land Sf/itlemknt Sc heme. 

In relation to the Land Settlenn‘nt Scheme in St. Vinctait, 
the Curator oi tin* Botanic Station was res])onsible for tlie W’oi*k 
in connexion with visits to tin* country, etc., hut in 1002-5 this 
was found to take*, up too much of his time, and Mr. T. ()snn*nt 
was appointed as Agricultural Instructor und(*r the (^iratorin 
connexion w’ith the Scheme. Tin* conditions remained tin* same 
until 1007-S, when Mr. (j. Frazer acted for Mr. Osinent, and 
obtained his post in 1008-0, when that ollicer Avas transf(*rred to 
the Public Works Department. In addition to the giving of 
advice to jieasant proprietors, the Jjand Setthinient Sclieme of 
St. Vincent has included the raising of useful plants in large 
quantities, for distrilmtion. An account of the sclienn* will be 
found in the West Indian Bulletin^ Vol. XI. p. 194. 

Striking Useful and Ornamental Plants. 

The history of the St. Vin(x*nt Botanic Station, as the suc¬ 
cessor of what was probably the first institution of its kind in 
the New World, is of much interest. This institution, founded in 
1765, is described in the Keport on the Botanic Station, St. 
Vincent, for 1906-7, to which reference is made for further par¬ 
ticulars. It is partly due to the circumstance that the present 
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station was established on a portion of the site of the old Garden 
(in 1890~see Keir Bulletin, 1891, p. Ml) that the interest of some 
of the more striking plants is all the ^reatei*. Cireuinstanees do 
not permit of the description of these and otheJ* notable plants 
in |jermanent ;^rowth at the station. It must suffice to say that 
due and particular regard has al\\a\s existed towai'd this side 
of the usefulness (jf the station, and that it therefore }>ossesses 
a oolleetion of pei-iuaiient ])laiits whose value is maintained In 
additions whenever it is [iossible for these to be made. 

ThK VeTEBINAKY^ SrUGE<JN. 

In 190t>-7, Mr. < \ Htoute. M.IX V., was a[>j>oinled to the 
newly instituted ]K)st of Vet(*rinary Surgeon nf St. Vincent, and in 
tin* same u*ai* a \ isit \Naspaid to tli(‘ island b\ Piofe.ssor H.K. 
Annett, jM.I)., D. Ph.ofthc Incorporated Institute of Gompaia- 
tive Pathology, his ser\ i< es having been obtained by the Ijn[>ej*ial 
Coniinissionei- of Agii<*nlt iir<*. Prolessor iVnnett de\ised a 
scl.eine foi* stamping out anthrax in St. Viiu'ent. and the details 
were recorded in the Report for 19tM>-7. As a c'onsecjuenee of the 
advie(‘ given, a Rule was inadfMinder The Cattle Diseases Preveii 
lion Act, 18159. by which tie* eais of dead animals are sent to the 
nearest polici^ station, at the time of the re[)ort of death to be 
forwai'ded for examination by the \b‘terinarv Surgeon, who 
wh(*n anthrax is found. gi\es instructions for the disposal of the 
carcasses, particulais of which are contained in the report t(» 
w'hich retereiiee is made. In 1907-8 anthrax vaccinating olUcers 
were appointed ; it was not fouml possible to insist on compulstuy 
vaccinalioji, so the treatment w'as made fr(*e »‘\(*ept in the case of 
owners who can allord to pay, and thes(‘ are charged certain tees 
wdiich are re<iuced in resp(‘<*t of large numlxu's of animals t!(*ated 
at th(‘ same time. It was found that animals W(‘re being sold foi 
food while undergoing \ac<*ination, so that a Regulation w.i'- 
made, to pre\ent this (gazetted September 9. 1909). Ht*l]i has 
been gi\en in ('onnexion w ith the work against anthrax b\ the 
I'esideiit master at the Agricultural School, and b\ the latt* 
Dr. C.W. Branch, Medic.il ()ilic*cr of District No. 1. Reports on 
the woi'k have been drawn up In the Veterinary Singeon since 
1905-0. and (*onsultation of the tables in these atfbids interesting 
information in connexion with anthrax and the nieasurt*s against 
the disease, in St. A’^ineent. 

The following table, compiltsi from the Reports, shows the 
total deaths ami)ng stock in the island, and the deaths from 
anthrax, from the Hr.st period re|X)rled upon (August 1900 to 
Mareh 1907) until 1909-10: it also contains information as to the 
number of animals that I’cceived complete treatment wdtli vaccine 
during the same }»eriods : - 
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Economic Experiments. 

EXPERIMENTS WITH STAPLE ( POPS. 

( OTTON. Trials of various kinds, witli cotton, were made at 
the Botanic Stations and in country districts; after 1901-2, how¬ 
ever, all the experimental work was transferred fijradually 
to the Agricidtural School, so that most of what is mentionea 
below refeT*s more particularly to experiments canned out at that 
institution ; by 1908-4 the only crops raised at the Botanic 
Station were those of a more permanent nature. It should be 
mentioned, in ]:)a88in^, that experiments with Sea Island 
cotton, conducted in the island of Becpiia (one of the 
(Trenadines), showed that this variety could i)e grown in the 
(Irenadines on the lower, flatter lands having a good depth 
of s(»il, ill tlie place of the inferior Marie (lalante, raised 
at prescMit. Otlier work of interest demonstrated that, 
with good, <leep cultivation and manuring, fair crops of cotton of 
good ([uality may be grown on the land devastated liy the erup¬ 
tions of tlie Soufriere in 1902-8 ; that the employment of such 
manurt‘s as ptai manure and crushed cotton si'cH, for cotton¬ 
growing, is advisable ; that -corrosive suhlimatt* is U'-cfiil in the 
<Hsinf(*ctiou of seed in coniU‘xion with the (*onti‘ol of anthracnose. 
(V)tton lint selection and seed selection liav(‘ l)<*en carried out 
continuously. The experiments in country districts were given 
up in 19U7-S, hut sel(‘ction exp<»rim<‘ntH, in nursc'Hes, were con- 
tinuefl by several planters for the purpost* of maintaining the 
<Hiality of the jjroduct. Further matters of interest- are that 
cotton s(*l(‘ction exp(‘rimen1s wen* resumed by the Department in 
1999-10, and that us<*ful !•(^sults hav'<‘ he(‘n obtained in relation to 
the employment of implemental tillag(* in cotton cultivation. 
Further information witli ref(‘rence to the latter subject is con- 
taiiK'd below" under th<i heading Sugar, 

AUKOWKOOT. Trials of varieties of .arrow root wen* made in 
1902-8. Ill the same year, and in ltl08-1, t‘\|)eriments were 
<*onducted in (-ountry districts whicli show^ed that arrowroot would 
gi’ow w"ell in a mixture of volc.inie ash and soil, hut not in the ash 
alone. The ci'op has coiit inu<*d to be raised at the Agri(;ultural 
School, but not in connexion with .any d(»liuit(* exp'rimentation ; 
attention is di*avvn to the fact that this plant is frcijueritly 
attacked, on (‘states, by the arrowroot worm {CdIjHxles ethlius). 
In 1909-10, the suggestion wms imuh* by the (^)mmission(5r of 
Agriculture that the arrowroot industry in St. V^inccait should be 
assisted by th<*. (exploitation of by-pnKlucts. At this time 
refereiK-e is made to proposals for tlu* formation of an 
Arrowi’oot Gi-o.vers’ and Exporteis’ Assoc.'iation, and the 
jilacing of an export tax on arrowroot from 8t. Vincent to provide 
money for adviatising purposes. It may be stated that both 
these matters of proposition have since b(*oonie actual facts. 
Finally, in regaixi to arrowroot-growdng, tin* later reports all 
contain accounts of the state of the industry 

SUHAR. The production of sugar, like that of cassava and 
cacao, to be dealt with below, may be regawled in Ht. Vincent as a 
subsidiary staple industry. In regard to the first, the reports show 
that in 1901 plots were planted by the Agricultural Department 
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with sugar-cane, in country districts. Similarly in the next two 
seasons, triads were made with sugar-cane grown in volcanic ash 
and in soil and ash, when ifc was found that the plants nourished 
best in the ash from the two chief eruptions, n.iixed with soil, but 
not well in ash alone. Subsequently, most of the work with 
sugar-cane has been coiK;erne<i with the raising of selected 
varieties for distribution, and in connexion with this a nursery 
has been maintained for some time at the Agricultural School, 
and this has resulted in the planting of several such varieties in 
the Carib country (which suffered chiefly from the eruptions) by 
owners, so tliat an imj)etu8 has thus been given to the cane-grow¬ 
ing industry in those districts. In some cases, large plots of 
sugar-cane have been established by owners, for the purpose of 
ascertaining tlie varieties that are best suited for cultivation 
under local conditions. One of the most notable circumstances 
in connexion with sugar-cane in Ht. Vincent is that, in 1909-10, 
imjX)rtant implemental tillage experiments, for this c;rop as well 
as for cotton, were started under the direction of the Imperial 
Department of Agriculture, aided indirectly by several planters 
in Antigua, who willingly afforded information to the Agricultural 
Instructor, when he was on a visit to that island for the jiurjiose 
of gaining ivfjuisite knowledge in relation to the matter. For fur¬ 
ther information concerning implemental tillage in 8t. Vincent, see 
Kenort foi* 1909-10 and the Agricultural News, Vol. IX, pp. 3, 35, 
aim 229; reference inav also be made to tlie We»t Indian Bulletin, 
Vol. X, pp. 318 and 322. 

CASSAVA. As with cotton, arrowroot, and sugar-cane, experi¬ 
ments were carried out, with cassava, especially in 1903-4, to find 
out if the plant could be grown well in volcanic asb, and it 
was shown that, as with those crops, success was ()btain(‘d with 
the ash mixed with ordinary soil. The general results of this 
investigation are interesting, and may he found in the Report for 
the year just mentiono<l. In 1905-6, Colombian cassavas were 
im|>orted for propagation and distribution to estates. In the 
next year, samples of cassava starch were sent to England for the 
purpose of ascertaining its usefulness for sizing, in connexion 
with cotton-spinning, hut further trials are required before a 
conclusion can be reached. Little more of interest oc*cui*s in the 
Reports, concerning cassava, except that in 1909-10 an effort was 
being made on one group of estates to produce cassava starch on 
a considerable scale, for export to the United Kingdom. 

C.\CAO. As has been stated, the production of cac*ao in St. 
Vincent may be regarded as a subsidiary staple industry; tlie crop 
does not receive much attention in the Reports. In 1901, cacao 
plots were planted in several country districts; while in the next 
year, Alligator cacao {Theobromapeniagona) and Red Ocumare 
cacao plants were raised from seed sent by the Imperial Depart¬ 
ment of Agriculture ; subsequently, these varieties were planted 
out successfully at the Botanic Station. At this Station, cacao has 
remained among tlie permanent crops, chiefly for purposes of 
demonstration and distribution, while it has also form^ an item in 
the cultivation at the Agricultural School. In 1905-6, a dis¬ 
tribution of planting material of the Madura shade tree {Gliricidia 
mctculata) was made to planters, for the provision of shade for 
cacaa The Report for the next year contains an account of the 
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best conditions for cacao-growing, and most of those that have 
been issued more lately present particulars of the tnicao industry 
in St. Vincent. 

EXPKRriVIKNTS WITH PROVISION ANO OTHER ( K01»S. 

The trials of whi(ih the following are the data, were mostly 
carried out at the Agricultural S<‘hool, Here, ])roduce was also 
raised for food alone, but this does not. receive consideration in 
the foliowiniT table. 


PROVISION (Rors. ; 

Irish potato (Solarium tuberomm) 

(Allium Cepa) 

Sweet potato (Ipomoea liatatas) 

<»rou nd n u t (A rack is h i/poi/aea )... 

Tanias 

l^ihhage 

Cowpeas 

Beans, edible 

Squash 

i^issava 

Pigeon pea (Cajanus imlicus) 

Artichoke ... 

Manila bean tciragonobolua) 

('ORN AND MILLET ( HOPS. 

iiuinea corn (Andropogon Sorghum^ 
var. vulga'^ifi) ... 

Iinphee (Andropogon Sorghum, var 
aaccharatus) 

Maize (Zea Maya).,. . 

OREBN DRKSSINO OROPS. 

<Jo wpeas ( Vigna Cat Jang) 

Pigeon })ea (Cajanus indicus) ... 

Soy hi^an (Glycine hiapida) 

Bokhara clover (Melilotua alba) . . 
dapan clover (Leapedeza striata) 

Woolly pyrol (Phaaeolua Mungo) 
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Teosinte (Euchlaena mexicana) 
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Guinea corn (Andropogon Sorghum^ 
var. vulgaris) ... 
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Egyptian clover {Trifolium alexandri- 
num) 










Barbados sour grass (Andropogon per- 
titsus) 




+ 1 + 

+ 

4* 

4- 



Guinea grass (Panicum maximum ) ... 




+ 

+ 

4- 

4- 



Iinphee (Androimjon Sorghum, var. 
saccharaius 





-H 

+ 




Bokhara clover (Mcliloius alba) 





+ 





Japan clover (Lespedeza striata) 

Maize {Zea Mays) . 





4- 

4- 

4- 



Rape (lirassica Napus) ... 

1 



1 


4 




OIL (ROPS. 










Soybean {Glycine hispi da) 

Ground nut (Arachis hypogaea) 

1 


+ 

+ 1 

4- 

4- 

4- 



Lemon grass, Gochin {Cymho}X)gon flex-^ 

UOHUs) ... ... .' 

1 


1 

1 

' 1 

i 

4 





Miu*h difli(*ully has ))een experiiwod in St. Vincent, in 
regard to ex|ierinientH witli such crops as Irish notatos and 
onions, on account of tlie ravages of mole crickets. At tlie Agri¬ 
cultural School, the crops were grown for purposes of demonstra¬ 
tion, or even for supply, rather than in connexion with definite 
experimentation. In regard to pastur(‘ and fodder crops, the 
work has possessed a special importance in view of the scarcity 
of food f<»r stock, that continually arises, and it is with reference* 
to this circumstance that demon.strations in hay-making have 
been held from time t(»time at the Agricultural Scliool. Lastly, 
reference has been made to experiments in relation to the growing 
of plants in volcanic ash ana in the ash mixed with soil ; the 
general results of these are to be found in the Re])ort for 
1903-4, p. 9. 


Miscellaneous Crops and SraiEiTs. 

In addition to what has l>een mentioned already, the Reports 
on the Botanic Stations, etc., St. Vincent, contain referen(‘es t<» 
the following : Agricultural Shows (at the Agricultural School). 
1903-1 to 1905-0; banaiuis, 1902-3 and 1904-5: bee-keeping. 
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1902-3; L‘()C(>a-iiut planting, 1901-2 and 1002-3 ; coffee, 1901-2 to 

1904- 5 ; exhibits tor Canada, 1903-1 and 1900-7 to 11H)9-10; funii- 
pition of plant.s, 1905-0 to 1908-9; Iin|H‘rial Institute exhihit.s, 

1905- 0; insect pests (s|)ecial observations at tlie Agricultural 
Scliool), 1907-8 and 1909-1(>; linie-^rowin^, 1907-8; nutmegs 
1902-3 to 190()-7 ; Peruvian cotton, 1902-3; pine-apple culture, 
1901-2 and 19i) t-5; plant collection, 1900-7 ; rubbei*, A.ssam, 1902-3 
and 1908-9 ; rubbei-, CV'iitral Amei-ican, 1900-7 to 1908-9; rubber, 
Je(|uie Mani(;oba 1908-9 ; rubber, Lagos, 1902-3 and 1900-7 ; rubber, 
Para, 1900-7, 1908-9 and 1909-10; rui>ber, liemanso Mani(,*oba, 
1908-9; school gardens, 19tt3-l t<» 1900-7; seed-packing experi¬ 
ment, 1905-0 ; shade trees, 1901-2 ; toba<‘co 1907-8. This list does 
not include places of short mention of a few minoi- plants and crops, 

Tlie account of the St. Vineent Reports would not he adetjuaU* 
witliout reference to (*t‘rtain other sm)j«M*ts, which will receive 
att(uition in th<) con<*hiding paragraph.s. Tin* lirst t)f the.se is the 
matter of Live Stock. In 1902-3, a lew stud and other animals 
were kept at an (‘stat(‘ in tln‘ eoniitry, and then(*<‘, in 1903-4, 
a Heieford hull, imported bv' tin* Imperial Department of Agri¬ 
culture, was .sent to the Agricnlt nral School, wln‘re in the .same 
year H(‘lgiau hares w<*re obtained. and to wlii<*h a Toggcnburg 
ram (* Paul ) was pr(‘S(*nted by the lm|)erial (\)mmissiouer of 
Agrienlt iin*. At tin* sann* time, AfrieanslnH*p vv^ere also kept at tin* 
school, whib* in 1901-5, poultry was introduc(‘d. Stock has 
coutiimed to be maintained at tin* St. V’^inc^nt Agricultural 
S(*h()ol, chielly for tin* purpo.se of improving tin* animals bred in 
tin* island, and for inHtrn(5ting tin* pupils at tin* school in the 
metlnxls of fi*eding and keeping stock. Fni*lln*r particulars art* 
contained in tin* gt*ncral rt‘porl given on page* 279 of tin* pre.sent 
i.ssue of tin* ILcs/ hidian liidivliu. while d(‘1ails will lx* found in 
the various Annual R<‘j>ort.s. 

As has just heen in(licat(*<i, in<‘r«*asing att(*ntion has ht*cn 
given to rnl)hcr in St. Vinct*nt. Tin* Kt*port of 1902-3 ))iakes 
mention of the ol)taining of I’lihher from Ficus clusticji. In 
1900-7, a |)lot of fastilloa was formed at tin* Botanie* Station, and 
in the same year Flintnmia was found, at tin* Agricultural 
School, to 1)(* vt*rv snsc(*|)tihlc to hiack hlight. In 1907-8 and 
1908-9, the fastiiloa ])lant.s at the Station are report(*d as having 
het*n attacked .s(*vercly hy scab* in.s(*ct.s, and in the R(*port fm- the 
lattei* p(*riod, tin* conditions at the Station a»*e stated to he 
nnsnitahlc for ('cjira. In 1998-9, again, .h*(jnie and Remanso 
Mani(;oV)a ru))l)ers wen* inti<Mhn-ed at tin* Ik>tani(; Station, and 
ill tin* Beport for this jieriod it is mentioin*d that the As.sam and 
Para rnhhci* ti*<*es, only, remained fn*t* from pests and disea.ses. 
The Para I'lihlM*!* trecs at fin* St. Vinc<*nt Botanic Station an* 
stat(‘d to have liow.*i'cd. hut not to havt* set s<‘(*d. 

( )tln‘r matt(‘rs shenbi n*OHiy<* short mention. Attention has 
heen given to school gai'd<*ii.s, mainly in the direction of tlie 
distribution of planting material. In regal’d to tin* volcanic 
eruntions, reports and samples of tlie ejeotamenta w^ei*c .sent to 
various authorities and institutions. In 1995-H, a Permanent Kx- 
hihition Committee was formed, with tin) Agricultural Superin¬ 
tendent as Honorary Secretary. In c<»nnexion with this, it shoidd 
be stated that the collections of exhibits, for such exhibitions as 
those held in Canada, are made up at tin* Agricultural School 
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by the Officer in-Charge—the present Honorary Secretary. 
As a result of the work of the Committee, a show case of exhibits 
of the produce of the Colony has been placed in the Public Free 
Library. Lastly, during 1905-6, an Ordinance was passed entitled 
The Importation of Plant Diseases Prevention Ordinance, and 
^paratus for the fumigation of plants was erected at the Central 
Cotton Ginnery. 

BARBADOS. 

Tlie treatment of botanic and experiment station matters 
relating to the work that has received report during the period 
under review will he necessarily different from that for the other 
islands. The diff'erenoe will consist chiefly in the circumstance 
that no resume will be given of the general botanical and 
experiment station work, in the way that lias been adopted for 
these. This course is necessitated by the fact that no reports 
of this work were printed before 1906-7, and if such attention were 
given to those issued since that time, it would bring about an 
invidious comparison with the reported work of the other stations, 
which usually extends over the complete period that is being 
described. It will suffice to rntmtion that printed reports are 
available, of tlie more general agricultural work in Barliados, for 
the periods 190r)-7 to 1909-10. 

SlKJAIM’ANE KXPKRIMENm 

The ciiHMunstances arc otlnu'wise in regard to the investiga¬ 
tions in connexion with sugar-cane, for whi(*h a comjdete seri(‘s of 
voluminous re|K)rts has Ijetui issued by the Commissioner of 
Agricnltnrc, in addition to those which describe the investigations 
made before tin* Imperial I)€‘partincut of Agriculture was con¬ 
stituted. The following forms a short summary of tlie information 
contained in the Reports ; in its compilation, use has been made 
of a review of the sugar-cane work in Barbados, given in the 
Report on ike Afjrirultural fnid Rotaniral DepartmeniH^ Barbados, 
li?98-1907. Tlie suminarv may be conimeneed by giving a (juotation 
from the latter-mentioned source (pp. 8 and 9.):— 

‘In 1898, the Imperial Department of Agriculture for the 
West Indies was established, and since that time * the work of the 
Botanic Station and of the lo<*al Department of Agriculture has 
been carried out under the Department. A sum of £1,500 for 
sugar-cane and other agricultural experiments was in 1899-1900, 
added to the amount already granted by the Government of 
Barbados and grant/S have been continued each year since. The 
staft’ was increaseil on the Agricultural side ultimately by twr> 
assistants and two clerks, and that on the Chemical side by two 
assistants. With this increase of staff and resources, the plan of 
sugar-cane experiments and agricultural research was entirely 
re-organized. First it was arranged to raise large numbers of 
seedling varieties at a central experiment station, with records of 
parentage of these seedlings, to study their characteristics in the 
neld and laboratory, and in the light of that sturly, while rapidly 
propagating the more promising varieties (selected varieties) 
siiimltaneously to exercise a rigorous weeding-out process with 
regard to the less promising varieties. 

♦ Written in 1906.7.~Ed., W,LB. 
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‘ An irrigated field was laid out for the purpose of ensuring the 
growth of the seedlings when first planted out, and for ensuring a 
“spring” from their stumps in the dry season in the following 
year, after the canes had been cut down for analysis. The effect 
of this was to enable the complete cane to be analysed, and yet 
secure a supply of “seed cane” for the subsecpieni propagation of 
the variety. Wei*ondly, Select Variety Stations were established 
in all tlie typical parts of the island, and at each of tliese tlw^ 
select varieties were planted in experimental plots, togt'ther with 
the standard commeixaal variety and certain otliei* older varieties, 
the object being to test under actual estate conditions of cultiva¬ 
tion, the relative merits in lield and laboratory of tliese seedling 
varieties, in all parts of the island. Thirdly, those of the select 
varieties that commended themselves most highly to the planters 
w^ere next jilanted <m a small estate scale, and facilities were 
afforded for i‘e(*ords of the weighing of the (‘anes, \olume of juice, 
and chemical analysis. As a result of this jirocess of selection 
and multiplication the best varieties are being ultimately made 
available for distribution on a commercial scale. Siiu'e the 
establishment of the Department some cant‘s * have been 

rear ed from seed and ai*e in various stages (»f the j)roct‘ss of testing. 

‘The manurial expei'iments which since 1886 had been caiTied 
on at Dodds exfierimental station were th(U*(» (*ontinued. In 
addition, lai'ge iields wei*o laid out in manni’ial (*xp«*i‘iment plots 
in ])lant canes in typical bla<*k soils, and in plant canes and 
i*atoons in typi(*al red soils.’ 

The experiments on the jiossibility of increasing the richm^ss 
of the sugar-cane by the chemical selection of the cuttings from 
the richest canes w^ere continued on a greatly increased scale. 
The relativ e merits of dilferent varieties of Leguminosai* and of 
sweet potatos, ari(i of different methods of tillage also formed 
tie* subject of careful investigation. These* ditfeiunt developments 
of the agricultur*al w^oi*k as well as that in connexion with cotton 
ar-e dealt with in separ*ate parts of this ivpor-t. 

The following table has been constr*ucted with the aid of the 
fac'ts given in the Report just mentioned, pp. 1) to 11, and from 
the particulars in the lar'ge Repor*ts, in the c;ise of the periods 
11105-7 to 1008-10. It pr'eseiits the names of the varieties of 
canes that have shown the gr’eatest success, during the diflerent 
seasons, both as plants and ratoons, and on the black and red 
soils :— 


Up to Ed. W.I.B, 



Season. 

BLACK 

SOILS. 

BED SOILS. 

Plants. 

Eatoons. 

Plants. 

Eatoons. 

1898-1900 j 

B. 147 


B. 147 



B. 347 

... 

B. 156 


1899-1901 

W. Trails. 

W. Trans. 

Sealy 

W. Trans. 


B. 208 

Jamaica 

Seedling 

Jamaica 

1900 2 

B. 376 

cane 

B. 208 

B. 208 

Sealy 

cane. 

Sealy 


B. 208 


Seedling 

Seedling 

1901-3 

Sport White 

B. 147 

B. 208 

Jamaica 


B. 208 

W. Trans. 


cane 

B. 379 

1902-4 

B. 1,529 

I). 95 

a 208 

D. 95 


B. ‘208 

B. 208 

B. 1,529 

... 

1903-5 

B. 147 

D. 95 

B. 208 

I). 95 


B. 1,529 

B. 208 

B. 1,529 

W. 1V<in.s. 

1904-6 

I). 93 

B. 1,529 

B. 1,568 

B. 1,.506 


B. 3,696 

B. 870 

B. 376 

D. 95 

1905-7 

B. 3,696 

W. Trans. 

B. 3,405 

D. 95 


B. -208 

D. 95 

B. 3,412 

B. 1,5(56 

190C-8 

Sealy | 

W. Trans. 

B. 1,521 

B. 1,386 


Seedling | 
B. 3,412 

B 208 

B. 3,405 

B. 376 

1907-9 

B. 3,013 1 

... 

B. 208 



B. (1,381 ' 

... 

B 3,405 

... 

1908-10 

B. 6,1.50 


B. 6,4.50 

... 


B. 6,292 


B. 3,922 



The Jil)ove facts serve to indicate in a broad way the cliief 
results of the work of ascertaining the value of certain vai*ieties 
of sugar-cane seedlings, that have arisen by natural crossing, 
under the conditions that obtain in Barbados. Further work 
having relation to the production of seedlings has been conducted 
in the direction of ol)taining seed by means of ci*oss-pollination by 
hand (hybridization); the lines on which this has been conducted 
are described in the West Indian Bulletin, Vol. VIII, p. 79. 
A third way in which new seedlings are obtained is by i)«gging 
the arrows of some of the best varieties, before they open, so as to 
ensure that the seeds formed will be the pi'oduct of self-fertilization. 
None of the seedlings obtained by liand fertilization and cross¬ 
pollination have prov'ed to be of sufficient value for cultivation on 
a large scale; the results that have been obtained so far a»*e 
presented in the Bepovt of the Aqrindtural Work for the Season 
bettveen 190S-10. Barbados, Part TIT. 

In connexion with the improvement of the sugar-cane, oth er 
efforts have been in the direction of bringing this al)oiit by the 
selection of canes rich in sugar, for planting; details of these are 
contained in tlie various reports. 
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The inaimrial experiments with sugar-cane have been carried 
out in plots situated on land belonging to the local Government 
(at Dodds Reformatory), as well as on (jertain private estates 
situated on both the black and the red soils of the island—in the 
latter ease with the permission and co-operation of the proprietors 
and attorneys of the estates. In regard to the latter, co-operative 
experiments, the results are of too detailed a nature to admit of 
the presentation of a simple summary. With ret'erence to the 
former—the work at Dodds—an outline ot‘ the general results 
obtained during the seventeen years of exj^erimentatioii is contain¬ 
ed in Pamphlet t)6 of the Department Series, entitled Seedlimj 
(duties find Manorial Expetu’iueiits (ft Barlxidon, 1908-10, 
whic*h presents the matter of the larger Bcporr ofiheAfjt iciUfund 
M^orkjor the Season between JU0 S-J(j^ Barbados, in .in abbreviated 
form. This outline, as presented in the pamphlet, is as follows : - 

‘ F(jr the seventeen years these plots have received regularly 
farmyard manure at the rate of twenty tons per acre, approxi¬ 
mately two scpuires (800 cubic feet) per acre. In .addition, one 
plot received an extra 20 tons of farmyard manure, ecpial to 40 
tons pel- acr(\ In the nitrogen series each plot received 80 pounds 
of .assimilable phosphates as superphosphate of lime and 00 pounds 
of potash as sulphate of potash. One plot re(*eived nothing 
further, and the remaining plots received varying ()uanlitit*s of 
nitrogen as sulphate of ammonia, nitrate of soda and dried blood. 
In the phosphate series, in addition to the 20 tons of f.-irmyard 
manure, each j)lot received 00 pounds potash as sulphate of 
potash. One j)lot received nothing further. Fourjdots receiv(»d 
varying (|uantities of phosphate as superphosphate of lime, and 
two })lots received basic slag, one at the rate of 80 ])ounds, and 
the other at the rate of 100 pounds pei- acr(‘. In the potash series, 
in addition to the 20 tons of farmyard manure, eac-h plot received 
SO pounds of assimilable phosphates as superphosphate of lime and 
00 ]JOunds of nitrogen as sulphat(- of ammonia. One plot received 
nothing further, the remaining plots received varying (pian- 
tities of potash as sulphate of [>otash. In the nitrogtai series, the 
best nnaietary result was obtained when* 40 pounds nitrogen, 15 
pounds in J.-niuary and 25 pounds in Jum* was applied in the 
form of Huljjhate of ammonia. In this case after <i(*ducting the 
cost of the manure, a gain of was obtained over the no¬ 

manure plot and ^12 01 over tin* ])lot that receiv(‘<l only 
phosphates and potash. The next best monetary residt was 
obtained where dried blood containing 00 pounds nitrogen was 
applied in January : in this ease there was a gaui of SI 1*05 over 
no manure and of ^lO'Oo ov<*r no nitrogen : this was also the plot 
that gave the gre.atcst yield of <*anes ami sugar. Without ^oing 
into any further figures it will be sufficient to note that nitrate* 
of soda was distinctly inferior to sulphate of ammonia, that 80 
pounds of nitrogen as siJphate of ammonia ajiplied in June was 
so far excessive as to prevent any monetary gain by manuring, in 
other words, the cost of this manure swallowed uj) tin* value of this 
small increase of yield. With this exception all th(‘ nitrogen plots 
showed a smaller or greater monetary gain over no nitrogen. With 
regard to the phosphate series, it will be sufficient to say that five 
out of seven of the plots show a considerable monetary loss compared 
with the no-phosphate plot, and whether it be due to premature 



368 


ripening of the cane or to some other cause, it would appear that 
in land similar to Dodds and under the climatic conditions 
there existing, the application of pliosphates to cane crops is 
not only useless but prejudicial. 

‘ In the potash series all the plots show an increased yield 
and monetary gain by the application of sulphate of potash. The 
plot that gave the largest yield and the largest profit in the 
series, was the one that received 80 pounds potash applied in 
January : the gain thereby was 750 pounds saccharose worth $7. 

‘ We may again conclude by pointing out that a comparison 
of the results of the whole of the experiments shows that, with the 
exception of the basic slag plots referred to above, those that 
received no phosphate have for the past seventeen years given 
the best results, and it would appeal* that the effect of phosphates 
on the two fields at Dodds on whicli the experiments were carried 
out liJis been a reduction in the yield. We are therefore of opinion 
that the time has arrived wluen tho.se planters, who apply large 
ouantities of phosphates to their flelds should consider the 
desirability of having a few manurial experiments on their 
estates, say, of half-acre, or acre plots, in one or two level fields, 
of fairly aver*ag(* conifiosition, where the conditions are as 
far as |H)ssible identical. To one })lot they should apply nitrogen 
and potash, to another nitrogen, potash and superphosphate of 
lime and to a third nitrogen, potash and basic slag, and 
continue these application.s year after year for some time 
until they asc*ertain whether there exists the ne(*e8sity for the 
large (piantities of phosphates that are at present applied.’ 

Tlie manurial work with the sugar-cane in Barbados has 
recjuinsl, incidentally, investigations connected with the composi¬ 
tion of tlu* rainfall, analysis of the soils in which the experiment¬ 
al canes were grown, analysis of manures, as well as other matters 
in connexion with side issues of the direct expei’imentation. 
Among the latter have been tillage experiments eonducted in 
1901-3 (for summary, see Report on the A (/rirultural and BoUinicnl 
])e 2 )artinenf, Barbados, 1898-1907;, investigations of the cutting 
out of ^dead hearts’ for the control of the sugar-cane root borer 
(Uiaprepex abhreviatnx) ; and in 1908-10 the experiments were 
made to include trials with calcium cyanamide. 

ExPERIMKOTS with COTl’ON. 

The extent of the work that has been done, in Barbados, with 
cotton, makes it expedient that a brief review shall be included 
here. The position of matters up to the end of 1906-7 is indicated 
in the following extracts fnnn the Annual Report of that period :— 

‘About June 1902, just about the time that the results of 
experiments in growing cotton, started by the Imperial Depart¬ 
ment of Agriculture at St. Lucia and Montserrat, were published, 
a number of planters in Barbados commenced growing the crop. 
The area planted in cotton that year was about 16 acres. The 
i-esiilt of these experiments proved so satisfactory that the culti- 
v-ation of cotton was enthusiastically taken up by a number of 
planters. 

‘ At the beginning of 1903, on the suggestion of the Imperial 
Commissioner of Agriculture, the Agricultural Society appointecl 
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a Committee of their body to c-o-o})erate with the Imperial 
Department of Agriculture in furthering the estahlifthinent of the 
cotton industry. 

‘At this time Sir Daniel Morris, the Imperial C\)mmissioner 
of Agriculture, perceiving the great possibility for the West 
Indies that lay in the cotton industry, paid a visit to the Sea 
Islands, ac*companied by Mr. J. ll. Bovell, made a comph'te study 
of the methods of cotton cultivation, as well as of seed st^Iection 
and ginning there practised, arranged for the engagement in 
the West Indies of a Sea Islairi cotton expert, and clinched 
the matter by purchasing about £8t)0 worth of the best Sea 
Island cotton seed. The wisdom of this pui-chase was shown, 
when in a following year the furthtu- su})ply of seed from the Sea 
Islands was prohibited. This \ isit and its (s)nse(|uences foruusl 
the turning point in the cotton industry, and it has luusi aptly 
expressed by a Barbados planter that the Im])erial I)(*j)artment 
gave at the very beginning a start of at least ten >ears to cotton 
growers in Barbados. Siiuje that time tin* Department has 
maintained and iinyiroved the (|uantity of the seed by its continued 
work on selection, and has ])reserved the industry from the 
extiiKjtion threatened by inse(‘t pests and fungoid diseases, by the 
nnr(*niitting vigilance exer(*ised through the technical ollicers of 
the Department. 

‘ About the sann' time the Agricultural Society yietitioned 
the (Tovernor-in Executive Committee, asking him to submit 
and recommend to the liCgislature the passing of a Itasolution 
for Ii250 for the })urj)ose of erecting a small fa»*to!y toi* ginning 
the cotton that had becsi grown. The Legislat uim^ readily 
voted this sum ; but before the factory (*ould b(* tT(‘ct(‘d, so much 
progress had been made with the industry that it was seem that 
a factory of th <3 small dimensions originally sugg(‘sted would not 
be capaiile of ginning, within reasonable time, all the cotton sent 
to it. Then, at the recpiest of the Imperial Commissioner of 
Agricultur(‘, the Covernor-in-Executive Committee was good 
enough to loan to tlie Cotton Committee a building originally 
erecvttsl in the parish of C'hrist (’hurch at a cost of .£288. foi' the 
pur])ose of serving as a smallpox hospital, but which had never 
l)een used. The building, which was 100 feet long by 26 feet 
wide, was, with the assistance of a number of the planters, who 
lent carts and waggons, m(>ved into Bridgetown and ere(‘ted on 
the Pier Head; a boiler and engine were jnirchased, and a gin 
and baling press, which had l)een loaned by the British Cotton¬ 
growing Assoc iation, were f)ut up. 

‘From 16 acres of cotton grown in 1902 there were ginned 
4,286 tt). of lint. In December 1908, the Cotton Committee 
Rnding that the lands at their disposal were insuflicient for the 
(iompletion of the factory, applied to the Uovernor-in-Executive 
Committee for an additiv tial grant of £120 for that purpose, and 
ill the following month the Ijegislature, on the recommendation 
of his Excellency the Governor, was gocxl enougli to vote that 
sum. 

‘At the beginning of 1904, Mr. Seabrook the cotton-ginning 
expert, who had been engaged by Sir Daniel Morris in connexion 
with the erection of factories in the West Indies, arrived in 
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iJarbados and rendered valuable aHsistance in setting the gins and 
sJiowing the jxjrsons in (jharge of the factory how cotton should be 
ginned and baled. 

‘ In 1904, the Govenior-in-Executive Committee authoilzcd 
advances to peasants and other small growers, on the seed- 
cotton sent to the factory, to the extent of £275. The 
amounts of the loans were dedu(;tefl from the fjroceeds of the 
cotton ship})ed, and the balaiKje was paid to the growers. In 
December 1901, a disintegrator, loaned to the Committee by the 
British Cotton-growing Association was erected for the purpos(‘ 
of crushing cotton seed, thus enabling the seed to be readily used 
for fe(3ding the estate animals. For tlu‘ season 1903-1, about 800 
acres were planted in cotton, from which the Barbados C^>tton 
Central Factoiy re(.*eived seed-cotton whi(*h yielded 104,923 lt». of 
lint. 

‘ In January 1905, a baling pross similar to thos(* us(*d in tlu* 
Hea Islands for baling lon^-stapled cotton was importc'd by the 
tVanmittee, and er(‘ct(‘d. J'lic old baling prt‘ss whicli had been 
sent out in the first instance by the British Cotton-growing 
Association was, at th(‘ re(juest of the Imperial CommissioiKM’of 
Agriculture, sent to the island of 8t. Lucia. In 1905, owing to 
the rapifl advances made in gre^wing tlu‘ cotton, th(‘ Legislature 
loaned the Cot toil Committee £1,200, at the rate of 0 per cent, 
per annum, for the purpose of making advance's to the' peasants 
and other small proprii'tors on the* see<l-ce)tte)n se'iit l>y the*m te> 
the* factory. The first ye*ar the* e^ottem was ginne*el, leak'd. e‘te-.. at 
the* rate* e)f l|e/. per Ik., the prieu* usually e*liarge‘el in the* rniteel 
Stales of Amerie'a, At the* e'liel of that ve'ar, Imweve*!*, the* (^\>ttem 
(k)miuitte*ei femnel that it was possible* lee re*funel tee the e*ottou 
gre)we*rs Id. lor every pemnel e>f lint ginne*d. The* feelleewing ye'ai* 
the*y e*harge*d b/. pt*r lie., anel at the* e'liel eel' the* se*aseen the*y were* 
able tee return a furthe*]* {</. pe*r lie., the* e*harge feer ginning anel 
baling being thus re*elue*e*el tee \il. For the* s(*aseen l9()4-5, abeeut. 
1,047 acivs wt*i*t* plante*'! with e'otteen in Hirbi lo^. and I'lvem this 
area the* (\»ntral Fae*teery re*e*eive*d se*e‘d-cotteen. whie*h yie*leleel 
215,500 lb. eef lint. 

‘ ()n Neeve*mber 1, 1905. the* fae-teeia with its aiejeui’te-nanevs 
was with the ap]jre)val eef the* (leeN erneer-in-Kxe*e*utive* Ceemmitte*c 
and the Le*gislature*, traiisferivel te^ the* Barbaekes Cee-o])e*rative* 
Ceetteen Fae'teery, Ltel., a e*eempany that hael be*en starte*ei feer the 
])\irpose*, for £000 first mortgage elcbenture* bonels, at .*» pt-r e*ent. 
per annum, the beends tee be re*ek*e*me»el at any tinu* w ithin twe*nty- 
eene ye*ars at the ee])tieen eef the ceempany Tin* Baibaekes Co- 
eeperative Cketteen Fae-teery, Ltel., alsee agret*el te> pay tee the* British 
Cutton-greewing Asseee*iatieen the* sum eef £150 feer the gins and 
disinte'grateer at the faedory bf*leeiiging tee the* Asseee'iatiem. 

M A N r HIA I. KXl*KH I M KN I S. 

* In 1905 e.ew’ing to the rapid increase eef the I'ottem industry, 
it was deemed desirable to institute a series eef nmnurial 
experiments for tlu* purpose e)f jisce'rtaining the ree|uirenients eef 
the Sea Islanel (*eetton plants uneler the seeil and climatic ce)nelitieens 
existing in the different districts eef the island. The obje'cts of 
the experiments were tee ascertain (1) the ejuantity of nitrogen 
neeiied to produce the best results when combined wdth sufficient 
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yhospliorio arid and potash to enable that constituent toexeiX‘iR(» 
its fnll effects : (2) to as(*ertain in lik4‘ manner tlie ixxpiireinents 
of tlie cotton plant witli regard t(»pliospliorieacid wlien combined 
with siifhcicail nitrogtai and potash, and (l\) its ivijiiinaneuts as 
regards potasli wlien combimxl with tlie nec4\ssai*v amount of 
nitrogen and phosphoric a(*id. 

‘Tlie experiments for ISltf) >\e!*t‘ conducted on two estates* 
On one estate unfortunately, ho\ve\(*r, owing to the attack of th(» 
black scale {Lerdnimn iu'yriDH {^Saissctia }ii(fr(t]), the rcvsults 
could not be taken into conskh'ration. On tli(‘ otluT, the 
results were emimaitly satisfactory. Tlu‘ plots wen* <]ivi(h‘d into 
four seri(‘s: (1) No maiiurt* s<*ri4‘s, (2) Nitrogim st'ries,* (I>) 

Phosfihate series, (I) Potash series. 

‘ In the nitrogen series, each plot n‘ct‘ived tiO ll>. of phosphoric 
acid as superphosjjhate of lime, and 2t) 11). of potash as sulphate 
of potash. ()ne [jlot in the series nsvived nothing fni‘th(*r, but 
tin* other three* plots rec(‘i\ed in addition Kt 2t), and IlO lb. of 
nitrogen respectivtdy. 

‘ In th(‘ })hosphate s(‘ri<‘s, each plot rexuaved 2(1 lb. of nitrogen 
as snl])hat<'of ammonia, and 2(1 lb. of potash. Om* plot n‘c(‘iv(‘<l 
nothing flirt h(*r. Tin* other four plots r4‘ceiv(‘d 2(1, 3(1, (id, and Stilt, 
of [ihosplioric acid resjH‘ctivt'ly, as snperphospiiate* of linn*. 

• In tlie potash s(‘ri(*s, (‘ach plot n*c<‘iv(‘d 20 lb. of nitrog4*n as 
sul[)hat«‘of ammonia, and 0(1 lb. of [)lsos[)horic acid as snp4*rphos- 
])hate of linn*. In tin* cast* of oin* plot this formed ail tin* inanniM* 
supplied. Tin* other thr(*<‘ plots receiv(*<l 1(1, 20, and 3(1 lb. of 
phosphate r<*sp4‘ctiv(*ly, as sulphate* of potash. 

‘ In the nitrog(*n s<*ri4‘s, tln*n* was a proportionate* incr(*ase in 
tin* r(*tnrn as tin* result tif tin* midition of nitrog<*ii. The b4*st 
result was obtain(*d whert* nitrogen as sulphate of ammonia was 
appli<*d at tin* rateof 30 lb. pt*ra<*re. 33n* incr(*ast‘d yield annaint- 
<*d to 270 lb. of st*(*d-cotton. 33iis was 4*stimat(‘d to la* of tin* value 
4)f 7c, p4*r lb., and afl(‘i’ d4‘ducting tin* cost of tin* maiinn*, tin* 
profit ov(*r tin* no-nitrogin plot was J}fl0'3(i. and ov(*r tin* no- 
manun* jilot .IjllO l 1. 

‘ In the phos|)horic aci^I S 4 *ri(*s, tin* best r4‘snlts wer(* obtained 
w'heri* 10 lb. of phosphoric* acid as snpi*r[)hosphat(* of linn* were* 
applied. 'Fin* increase* due to manuring w'as 281 lb. of s(*ed-cotton, 
and aft(*r declucting the cost of tin* inannrt*, tin* profit over tIn* 
no-phosphate ])lot was 1*87 p<*r acn*. and ov(‘r tin* no-mannre 
])lot :$12-00. 

'In tin* potash scri(*s. the most satisfactoiy i‘etnrns wx*re 
giv(*n when* 20 lb. of jiotash assnlphalt* of ])otash w'<*re appliesl. 
The inert'ase in this (*as4*, dm* to manuring, wan. lOO lb. of s<*ed- 
cotton, and after d<*dm*ting the cost of tin* mannn*, the profit 
by manuring over the* no-pot;ish plot w%‘is )i|?l*77 [)ei acn*, and 
oV4*r the in)-mannre ])lot ..fo-Oo.' 

sKIOI) sr.LKlTION EXPKHIMKN'rs. 

■ In addition to the mamirial »*xp<*rinn*nts, experiments were* 
starte‘el in 1905 foi* the* pnrpei.se* of maintaining, and, if jiei.ssible*, 
inc*reasing the ejiiality and the* (plant ity of tin* cot tern grown upon 
the acre*. With that eibject in view% the be'st plants greiw'ing in 
the fielel oil four e*state*s w’e*re selected. The plants thus se*l(*cte(l 
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in the field were free from disease, cone-shaped with plenty of 
lateral branches, short intemcxles, i.e., plants capable of nearing a 
large number of bolls. To each plant was attached a numbered 
label and a piece of red tape, ana by the side of the plant was 
placed a pole which reached above the level of the plants so 
that it could be seen from a distance and the marked plant easily 
found. At the same time a number of Osnaburg bags for hold¬ 
ing the cotton, and numbered to correspond with the numbers 
attached to the plants, were obtained. As soon as the cotton 
from each plant was ripe, it was carefully picked and put in the 
bag numbered to correspond with the number of the plant, and 
sent to the office of the Imperial Commissioner of Agriculture. 
There it was examined by Mr. Thomas Thornton, A.K.C.S., 
Travelling Inspector in connexion with Cotton Investigations, 
with tlie object of ascertaining the length of the staple, the 
proportion of lint to seed, the projiortion of weak fibr(*s, the 
fineness and silkiness of fibres, etc. The seed from the best plant 
on each estate was kept separate from the remainder and 
returned to the ^‘state to be ])lanted in a plot by itself, from 
whence the best plants were selected the following year.’ 

As has been indicated, all the above remarks refer to cotton¬ 
growing and (‘otton experimentation in Barbados up to the end 
of 190b-7. The further general repoils, issued so far, have been 
two—that relating to the periods 1907-8 and 1908 9, and tin* last 
dealing with 1909-10 ; the matter in these will be employed in 
stating what follows. As ivgards the industry, the increased 
incidence of pests and diseases during the last three seasons for 
whicjh rep<3rts are available, together with the lowering of prices, 
for the lint, that has taken place, has caused a decreasing ai'ea to 
1)0 put in, forea(*h successive period, as follows: 1907-8, 7,194; 
1908-9, 5,708 acres; 1909-10, 1,121 acres. In relation to maiiurial 
cxperim(»uts witli cotton, there is no reference to these in 
the Repofts for the seasons just mentioned; accounts of work 
flone in Barbados, in tliis direction, appear in the Went Indian 
Hulletin. Vols. VllT, p. 178 ; IX, p. 195. The work having for its 
object the impi’ovement of cotton by seed selection and crossing 
has had special attention; the particularized nature of the 
results causes them, however, to he uiisuited for recapitulation 
liere : i*efereiice is made to the original rej3orts. 

Miscellaneous. 

The kind of work that has received report annually, in 
regaixl to sugar-cane and cotton is thus indicated. For reasons 
stated already, it will be sufficient to mention the other matters 
that receive attention in the general Annual Reports for 190fi-7 to 
1909-10—the only ones of this nature that have been nuida 
These subjects include agricultural shows; agricultural 
teaching ; bee-keeping ; cassava variety experiments ; Colocasias, 
trials with ; exhibitions in England and Canada ; fruit (av'ocado 
pears, bananas, mangos) shipments; leguminous plant tiials; 
mangos, introduction of improved varieties; meteorological 
records; onion industry ; plant collection; plant distribution; 
plant fumigation ; stot'k importation for improvement; sugar¬ 
cane transportation for planting ; sweet potato shipments ; sweet 
potato vaiiety experiments ; yam shipments. 
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ST. LUCIA. 

S'l’AFF. 

Ill 1900-1, when the Station eaine under the adininiatration 
of tills Department, tlie Curator, Mr. J. C. Moore, was absent on 
six months’ leave, and during this time tlie geiu'ral work of the 
Station was supervised by the Hon. Alexander Clavier. It w^as 
at this period that the work wa*’. eommenet'd in connexion witli 
the establishment of an Agricultural School at Union estate, 
and in the next year, the (\irator was removed to that (*state, to 
take u]) his residence there and enter into chai*ge of the 
Agricultural School, which by this time had become constituted, 
the scheme followed being for the Curator to pay visits to the 
Botanic Station for purposes of administration. In 1901-2, 
Mr. G. S. Hudson held the jiost of Agricultural Instructor, and 
there was-no change until 1903-1, at which time the Curator took 
the title of Agri(*ultural Superintendent. This otticer was absent 
on six months' leave, in 1904-5, when his duties were performed 
by Ml*. K. ¥j. Bundy, for part of the time, and by tlu‘ llev. L. Barlow 
for the remainder of the peiiod. In th(‘ sanu' year, leave was 
granted to the Agricultural Instructor, and Mr. G. A. Devoanx 
acted in his place. Tlu‘ staff remained the same in l905-f), when 
the Agricultural Instructor again recndved leave for a short 
time, and his duties were performed by Mr. W. P. Deacon. There 
were no changes during the next year, hut in the following 
period, 1907-8, Mr. G. S. Hudson resigned, and in 1908*9, Mr. T D. 
Worm was appointed in his place. In 1909-J0, the Agricultural 
Superintendent was on leave, and during the time, his duties 
were taken up by the Agricultural Insti'uctor, and subsecjuently 
by Mr. T. L. Marshal], (Vowm jjands Overseer. It was m this 
year that the Agricultural Instructor resigned, and assistance in 
regard to some of his duties was aflbi’ded to the Agi*i(*ultural 
Superintendent by the Schoolmaster of the Agricultural School, 
Mr. R. W. Niles. It is convAmient to mention that the jxist of 
Agricultural Instructor in St. fanua has sinct* been aliolished, and 
that of Assistant Agricultural Sujierintendent created, the present 
holder of this ofhce being Mr. A. J. Brooks, lately Oihcer-in- 
Charge of the Dominica Agricultural Sdiool. 

OrnamentvVl Plants oFSriiiKrNCi Spec ies. 

An interesting and useful collection of these has been kept 
and supplemented from time to time, chiefly for pur})oses of 
demonstration and distribution. With relation to this and othei 
work at the Botanic Station, trouble has been constantly caused, 
particularly in connexion with the raising of young plants, 
tlirough the existence o‘' mole cnckets and land crabs, for the 
control of which unremitting attention has had to be given. A 
much more serious disadvantage has been in the nature of d<K>ds, 
which have damaged the lawns and walks, and caused the roots 
of many of the plants to rot. A predisposing cause to the 
Hooding of the Station is the fact that it is mostly situatefl on 
made ground ve^ near the sea-level, so that the presence of tidal 
water m the drains prevents that which arrives as a result of 
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heavy rainfall from running oflP. As has been indicated, 
notwithstanding these difficulties, a useful collection of plants, 
both ornamented and economic, may be seen at the Station. 

Before treating of the particularized experimental work, it is 
necessary to point out that by far the greater part of this, as well 
as the work of stock and poultry keeping, has been carried out 
at the Experiment Station attached to the Agricultural School, 
at Union estate, where the chief experiments were started in 
1902-3. It should also be mentioned that, at this station, an 
extension of the area cultivated took place in 1907-8, chiefly in 
cacao. 


Economic Expkbimknts. 

In dealing with the following information, it must be 
remembered that, as has been pointed out, the experiments were 
conducted at the Experiment Station attached to the Agricultural 
School. There has also been a fairly large scheme of experimenta¬ 
tion in country districts, direcitly supervised by the Agricultural 
Instructor, under tlie administration of the Agricultural 
Superintendent. 

KXPKRIMENI^ ^VITH STAPLE CJRuPS. 

SIKJAR. In this connexion, the work has consisted mainly in 
the growing of canes of useful varieties, for distribution. This 
assisted particularly toward iiuireased progress in the sugar 
industry in 1901 and 1905 ; while in 1900-7, a considerable amount 
of disease in the Bourbon cane was reported, so that there was an 
enhanced demand for seedling varieties—chiefly B. 208 and D. 115. 
The work of distribution has continued steadily, and it is only 
necessary to make passing reference to attempts whicdi took placie 
on several estates, in 1909-10, to produce fancy molasses— at¬ 
tempts which were finally abandoned. 

CAC’AO. In 1^00-1, cacao plots, each about 1 acre in extent, 
commenced to be worked, for demonstration, by the Imperial 
Department of Agriculture, the progress being reported u[X)n by 
the Agricultural Instructor; at the same time plots of cacao trees 
were kept at the station. The former work was continued during 
the next year, and a plot of cacao was started at the 
Agricultural School, which was opened during this period ; this 
plot has been maintained ever since The cacao plots on private 
estates were continued until 1905-6, when the work done in 
relation lo them by the Department ceased ; the re.sults of 
the experimentation will be found in the Annual Report of 
the Agricultural Instructor for that year. It should be mentione<l, 
in passing, that in other experiments, the usefulness of green 
dressings in cacao plantations was demonstrated ; at the same 
time, the work on estates was of much use in influencing 
planters, and even peasants, to cultivate and drain their plan¬ 
tations properly, and to use basic slag and sulphate of ammonia. 

In 1906-7, an entirely new series of experiments, on estates, 
Was started. The report for the next year shows that useful 
work had been done on these new plots, and that satisfactory 
progress in relation to cacao-growing was being made at the 
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Agricultural School; in the report of this year, an aooount is givm 
hy the Amcultural Instructor on cacao diseases in St. Lucia. Ita 
1007-8, toe inanurial plots on estates were discontinued. The 
work of this year included the making of arrangements foi 
grafting cacao, and notes aie given in the report dealing with 
investigations of cacao diseases. Success was obtained with 
grafted plants in 1008-9, and the same is true generally, in 
regard to the cacao plots at the Agricultural School, up to the 
end of the period with which this account deals. 

LIMES. Lime production in St I<ucis, as well as the two 
industries which aie to be described immediately below, 
is of a subsidiary nature, but in a progressive condition. 
Plantings of any extent were first made at the Rivit'^re 
Dor^ Experiment Station, in the country, in 1901-2; 
and by 1904-5, the effect was to show that lime-planting is not 
likely to be successful on abandoned sugar estates near the 
south-west coast of the island. The first shipment of green limes 
was made from St. Lucia in 1905-6, and it was during this time 
that the tendency for the adoption of lime-growing by planters 
began to increase; at the same time, arrangements were being 
made for establishing plant for concentration of the juice. In 
1905-6 also, a plot of limes was established at the Agricultural 
School,as an object-lesson and for propagating purposes. It was 
reported in 1906-7 that lime cultivation was receiving consider¬ 
able attention in the island, and that this was being aided by 
large distributions of planting material from the nurseries of 
the Agricultural Department. This distribution has continued 
to be maintained up to the present. 

COTTON. This was planted at the Rivi^^re Doree Experiment 
Station in 1901-2, and the trial receives report by the Agricul¬ 
tural Instructor in 1902-3; in the latter year, too, plots 
containing varieties of cotton uere sown at the Agricultural 
School The experiments were maintained at the Agricultural 
School, ill 1003-4, and a gin and a baling press were placed 
there. At the same time, the continuation of the Riviere Doree 
expeiinient had shown that, as in 1902-3, a useful course of 
manuring for cotton, under the conditions of the experiment, 
was the application of 1 cwt. per acre of ammonium sulphate, one 
month before floweiing. in 1904-5, lectures on cotton-growing 
were given by the Agricultural Instructor, in country districts. 
At this time, experiments at the Agricultural School showed 
that early planting is best for Sea Island cotton, and this fact 
was supported by trials at the Riviere Dor6e Experiment Station, 
which also demonstrated that Sea Island is more profitable than 
Upland, for growing in St. Lucia. The reports for 1905-6 indi¬ 
cate that fair results were obtained with Sea Island cotton, in 
experimental estate cultivation; the seed-cotton produced under 
these circumstances wtis ginned and baled, for the growers, at 
the Agricultural School Experiment Station. In the next year 
(1905-6), cotton-growing in St. Lucia continued to be confined to 
a very small experimental area, and in 1907-8 trials of the crop 
were resumed at the Experiment Station at the Agricultural 
School, with fair success. The demonstration plot was continued 
in 1008-9, and trial plots were also planted in different 
districts ; the effort to extend the area in cotton cultivation 
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was mVmtained, in addition, by mean? of lectures given by tbe 
Agpicultural Instructor. In the Raporb for 1903-10, the estab¬ 
lishment of a cotton industry in St. Lucia is considered to be 
iinpromisiug (p. 14, par. 10), on account of the circumstance 
that cotton-growing is not taken up by the principal planters, 
as well as tlirough the fact of the existence of a small effective 
labouring populition, merely, which exhibits the tendency to 
give little attention to the requirements of any crop which it 
may attempt to produce 

HONRY. Instruction in bee-keeping has been given con¬ 
tinuously at the Agricultural School, mainly with reference to an 
increasing honey production that is taking place in the olony, 
and much advice has been afforded by the Agricultural Instruc¬ 
tor, from time to time. Tiie growth of the industry is indicat¬ 
ed by figures in the reports, which show that the number of 
colonies in theislan i iucrea^ied from seventy, in 1902, to 450, in 
1905-0. The amount of honey produced at the Agricultural 
School has not been groat, chiefly because bee keeping has been 
undertaken there mainly with the aim of giving practical 
instruction. 

EXPERIMENTS WITH PROVISION AND OTUBR CROPS. 

These were curiied out at the experiment station attached 
to the Agricultural School. In giving the details respecting 
them, in the following table, there is no inclusion of crops 
raised for consumption at the school or of those grown for 
instructional purposes in the boys’ gardens. 
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SXFBRIMENTS WITH PROVISION AND OTHER CROPS.—Cowc/wrfed 


GRBEN DRESSING CROPS. 


Alfrtlfa . 

Cowpeas . 

Bengal bean . 

Horse bean . 

Soy bean. 

PASTURE AND FODDER CROPS. 
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Cowpeas . .. 

Bhabnr grass {Iftchaemum augu8fifol’\ 
ium) 

Bersini (Trifolium nle.vandrmum) .. I 

Barbados sour grass . 

Japanese millet. 

Dhnrra . 

Kaffir corn. 



OIL CROPS. 

Castor oil plant. 

Ground nuts . 

Cochin lemon grass 
Soy bean _.. 
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Tn 1902-3, the value of manuring was demonstrated, particu¬ 
larly for onions and yams, and it was .also shown that th(3 latter 
crop received benefit by the banking of tlie jdants. Tii regard 
to onions, by 1903-1 three years’ trial had shown that growing 
with transplantation is the best scheme for 8t. JiUcia. It was 
during this period that attention was given to the crossing of 
Antigua varieties of corn with local kinds, and to the introduction 
of Peruvian maize ; siu*cess resulted in the former case, but the 
Peruvian maize was found to be unsuited to tlie climate of 
St. Lucia. As will be seen latei* for Antigua, tomatos which were 
grown showed susceptibility to the attacks of Bacillus solatia- 
cearum. It was demonstrated by trials tliat tlie best time for plant¬ 
ing Irish }K)tatos, in 8t. Lucia, is in December, so that they will 
reach maturity during the dry season. In 1903-4, again, 
experiments were marie at the Agricultural School in the pro¬ 
duction of farine and starch, from cassava grown there. In these, 
the loss in scraping was found to be 32*5 per cent., and in pressing 
and baking, 44*5 ; so that the yield of farine on the frest^ roots, 
was 23 per cent. The star-ch obtained from fresh roots, by grat¬ 
ing and washing, was 12*7 per cent., the roots used in both trials 
having been dug ten months after planting. Jn 1904-5 and 
1905-^ experiments with yams rlcmonstrated tlie Value of manur¬ 
ing, and tlie best results were obtained in plots in which short 
stable and pen manure had been used for a preceding short crop, 
following by a dressing of lime. In the former of these ^leriods, 
experiments with cabbages continued to show that the best 
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mouths for growing the plants in St. Lucia^ are betweenKoveml^r 
and March. Trials with yams, in 1907-8, indicate that a definite 
increase of crop was obtainable by staking; in this period, too, 
experiments with ground nuts indicated that these should be 
sown so that the succeeding crop will ripen in the dry season, 
namely between February and May. It may be finally stated 
that, while the work with such crops as cabbages, carrots and 
tomatos has been mainly concerned with variety trials, the 
satisfactory results of the continuous experiments with provision 
crops have been subse<juently repeated, 


Miscellaneous Crops and Subjects. 

The reports for the different years have reference to the 
following subjects, among others, the time at which they receive 
attention being indicated after the name of each subject; agri¬ 
cultural shows, 1902 o; arrowroot, 1901-2; bananas, 1904-6 to 
1906-7 ; bee-keeping, 1901-2 to 1908^9 ; citrus plants 1901 to 1909- 
10; coffee, H>01 to 1907-8 ; cotton-ginning, 1902-3 to 1904-5; cot¬ 
ton seed disinfection and distribidion, 1901-5; examinations in 
practical agriculture, 1909-10 ; grape cailture, 1902-3 ; herbarium, 
1901; liyhridization (cacao), 1904-5 to 1906-7; insecticides and 
pests, 1904-5 and 1907-8 to 1909-10; irrigation, 1905-6; kola, 
1903-4 to 1905-f) and 1907-8 ; lectures to teachers, 1901-2, 1902-3 
and 1909-10; mangos, grafting of, 1906-7 to 1909-10; mango 
shipments, 1905-6 ; millions(the mosquito-destroying fish), 1908-9 ; 
new industries, 1909-10; nutmegs, 1902-3 and 1004-5; pine¬ 
apples, 1901 to 1905-6; plant fumigation, 1906-7, 1907-8 and 
1909-1(); poultry food plants, 1905-6 ; prize-holdings competitions, 
1909-10 ; rat virus, 1905-f); rubber, Castilloa, 1902-3 and 1904-5 
to 1909-10 ; rubber, Funtuinia, 1904-5 to 1907-8 ; rubber, Hevea, 
1906-7 to 1909-10 ; rubber, Manihot (Jequi^ and Kenianso Mani- 
<;oba), 1908-9 and 1909-10; school gardens and agricultural 
teaching in elementary schools, 1902-3, 1904-5, 1905-6, 1908-9 and 
1909-10 ; shade trees, 190 4-5 and 1905-6 ; soil examinatibn, 1909-10; 
vanilla, 1901, 1901-2 and 1904-5 to 1906-7. 

As a large amount of work has been done in relation to the 
introduction of rubber-producing plants, a resume of the informa¬ 
tion regarding this, which is available in the reports, is 
gven here. In 1902-3, the cultivation of the soil, for Uastilloa, 
was found much superior to the cutlassing of grass and weeds, 
and furtliei* trial in 1909-10 supported the experience of that year. 
It is stated that these plants were making satisfactory progress 
in*1901-5. During the next year, treas of Castilloa were tapped 
at the Botanic Station, and on one estate, with successful results 
(see AqriciiltHral News, Vol. IV, n. 382, and West Indiati Bulletin, 
Vol. VII, p. 21); it was during tins time that the growth of the 
trees of this kind at the Agricultural School was checked by attacks 
of scale insecta In 1906-7, tapping* experiments with Castilloa at 
the Botanic Station, seemed to indicate that the spiral method is 
the most expeditious; seeds from the trees with which the experi¬ 
ments were made were distributed in the island. In this yoaTj 
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experiments for the control of scale ins€K‘ts on Castilloa wei^ 
made at the Agricultural School, and the iv[)ort for the period 
contains an account, by the Agricultural Instructor, ol* tapping 
experiments in country districts. ‘ In 1007-8, a useful crop of 
se^s waS'Obtained, and this was employed for raising ])lants and 
for distribution. A final matter in connexion with fastilloa is 
that exhibits of the rubber obtained frcnn trees in the island were 
sent to the International Rubber Exhibition, held in J^ondon in 
September 1908; the report on these is contained in the account 
of the work of the Station for 1908-9. The Report for 1901-5 
states that trees of Funtumia planted at the Station in 1901 
were making good progress, and that oiu* speeinuui was fruiting ; 
in 1905-0 all these trees flowered, and some jirodiu-ed fruits, 
and it was in this year that a plot of Kuntumia plants was 
made at the Agricultural School, using bananas and tanias 
as shade. As regards Hevea, the Re[)ort for 1900-7 slates that 
the importation of seed from Ceylon, for ])lanting pui p()S(‘s, was 
a failure Success was obtained, however, in the next y(»ar, 
particularly with seeds (from the same origin) [lacked in slightly 
damped charcoal dust that became diy in transit. In 1908-9, ])lantH 
raised from tins seed were [ilaced out at the Agrieultiiral School 
Experiment Station, and in 1909-10 these liad made very irregu¬ 
lar growth oil account of some unknown cause. A final matter 
in regard to rubber is that plants of rJetjuio and Remanso 
Manitoba rubber (Manihot divhotoma and J/. piaahyenHiH) were 
raised from seed which had been received from tin* (\jnimiH.ssoner 
of Agriculture, and in 1909-10 these weio set out at the Botaidc 
Station. 

Other matters of interest concern the stock kt^pl at the 
Agricultural Seliool (sec s[)ecial report) ; attempts in 1901-5 and 
1905-t) made in connexion with a [irojiosed expoit trade in 
bananas, to England ; and a scheme for [irize-holdings competi¬ 
tions, drawn up in 1909-10. 


DOMINICA. 


Staff. 


In the period 1899-1900, an Agrujultnral Iiistriietor was 
appointed in the person of Mr. (r. F. Braneli, the Curator of the 
Botanic Station at that time being Mr. Joseph Jones, who con¬ 
tinues to hold this appointment. At tlm Agi-icultural S(Jiool, 
opened in Dec'ernber 1900, the Otficer-iii-Cliarge was Mr. 1) 
Taniiock. There were no changes in 1901-2, but in 1902-5, the 
last mentioned officer was granted leavt' and bis duti(‘s were 
cairied out by the Curator, assisted by Mr. i^*nn, the schoolmaster 
at the Agricultural School, wlio also a(;terl in the next year 
during the interval for the appointment of Mr. A. J. Brooks as 
Officor-in-Charge, in tlu^ place of Mr. Tannock, as tlu* latter had 
resigned in order to take up an a[)pointm(*nt in N<*w Zealand. 
The Curator of the Botanic Station was granted leave in 1901-5, 
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when his work was done by the OfBcer-in-Charge of the Agricul¬ 
tural School and the Agricultural Instructor. In the next year, 
the latter officer was transferred to Grenada, in the same 
capacity. No changes took place in 1906-7, save that the duties 
of the Curator, during his absence at the Agricultural Conference 
in Jamaica, were iindertaken by the Officer-in-Charge of the 
Agricultural School; a similar arrangement was made for the 
Agricultural Conference in Barbados, in 1908. A change was 
made at the Agricultural School in 1907-8, when Mr. J. Aiigol 
succeeded Mr. Penn as schoolmaster; meanwhile the post of 
Agricultural Instructor remained vacant. In 1908-9, leave of 
absence was granted to the Curator, and his duties were perform¬ 
ed by the Officer-in-Charge of the Agricultural School; in the 
same period Mr. Angol was succeeded by Mr. Benoit as school¬ 
master at this institution. The post of Agricultural Instructor 
was not continued but, in 1909-10, Mr. G. A. Jones was appointed 
to the newly constituted post of Assistant (Curator, and acted for 
the Officer-in-Charge of the Agricultural Schoc^l, during a period 
in which he was in receipt of leave. 

Ornamental Plants of Striking Species. 

A brief historical sketch of the Dominica Botanic Station 
given in the Keport for 1906-7 shows that this was established in 
1891, and information fti'«tddition to what is afforded here may 
be obtained by consulting this account. The conditions for 
plant-growing and experimentation are favourable in the larger 
part or the Station, as the soil is good and there is an abundant 
supply of water. The purpose kept in view in maintaining the 
Station has been the making of economical and experimental 
trials with plants, while at the same time ornamental plants are 
grown in moderate quantities, mainly for the purpose of demon- 
sti’atioii and of increasing the attractiveness of the grounds. 
During the whole time of its existence, a large amount of atten¬ 
tion has been given to the introduction of economic plants, and 
these have been mainl}'' obtained from Kew and from the interest¬ 
ing collection already in existence, when it was establisherl, at 
St. Ai*oment, the property of Dr. H. A. A. Nioholls, C.M.G., 
which has itself had its origin mainly in Kew. As regarrls 
the garden the chief Object has been the production and 
distribution of useful ecdnomic plants, and some idea may be 
obtained of the growth and extent of this work from the fact 
that such distribution has increased from 9,000 plants yearly in 
1891 to about 80,000 in recent years. 

A list of the plants gix)wing at that time, at the Dominica 
Botanic Station is given as an appendix to the Report for 1907-8. 

Economic Experiments. 

EXPERIMENTS WITH STAPLE CROPS. 

LIMES. The Report for 1899-1900 shows that spineless limes 
(see AgrkuVuml Neii% Vol. I, p. 38) were being raised and that 
it was found that, in planting, 80 to 90 per cent, of the seeds of 
his variety came trua The work with spineless limes has been 
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steadily ooiitinned since, and in the Report for 1001-2 an account 
is given of an investigation undertaken for the pnr|M)se of 
comparing the juice of the spineless lime with that fion the 
ordinary fruit. In relation to the progi-ess in the lime indnsti-y, 
the period 1902-3 saw a demonslratitui of (lit* maniifaetnre 
of citrate of lime, given by Dr, Francis Watts, CJl.O., the 
present Imperial Commissioner of Agriculture, at the Bath 
estate, which was kindly lent, with the necessary materials, by the 
At^riiey of the estate ; the product ^^as dried in the cacao drier 
which had l)een erected at the Station in the ])revious yeai‘, and 
a favourable report was received conceiaiing samples sent to Kng- 
land. It is noterl, in 1903-4. that the plot of limes at the Agrieul- 
tiiral School I'emained free from attai'k, owing to its vigorous 
condition, during an epidemic of scale insects and black Idight in 
the island. In the report for the next year a refereiu‘e is made to 
lime plots Avhich were being maintained in countly districts. 
The constitution of the juice of spineless and o^‘ ordiiiMiy limes 
again receives attention in 1905-6, and it is to b(‘ noted <lnring 
this year that the lime plant distribution from tlie Agricultural 
School was increasing. In relation to the latter institution, it 
sliould be mentioned wiat the trees in the lime plot altaelied to 
this (as well as those in the cacao plot) liavc been particularly 
useful as affording material for the priU‘tice of pruning, by the 
pupils. The Rejx^rt for 1900-7 contains special information jon- 
cerning the spineless lime, comparing it with the ordinary kind ; 
at this time maniirial experiments witli limes,comna‘nced in 1903 at 
St. Aronieiit estate, owned as is stated above ])y Dr H. A. \. 
Nicholls, (IM.G., receive special notice, and this is given insubse- 
nuent reports as well. Lastly in regard to 1906 7, tlie report for 
the period contains information concerning llic export of lime pro¬ 
ducts from 1892 to 1906, and records the lirst shi))mentsof <‘itrato 
of lime from Dominica, (General information conc(*rning citrate 
of lime may lie found in tlie llV.s/ Indian BuUclni, Vols. II, j). 
308 ; III, p. 1.52, ; VII, p. 33 and VIll, p. H)7.) In tin* Reports for 
1907-8, 1908-9 and llk)9-I0, information is giv(*ii concerning iho 
crop of spineless limes at the Botanic Station, and the lirst of 
these presents a sliort account of the progress of the citrate of 
lime industry, in Dominica; that for 199J1-1(1 contains details of 
an investigation begun for the purpose of finding if the acidity of 
the spineless lime (*an be increased by clicmiijal st}l(‘cti(»n (see 
Agricultural Newa, Vol. IX, 260). The last two rcjiorts with 
which this account deals also afford information concerning the 
general state of the lime industry of tin* island. A final matter is 
that the appointment of an Asssistant Curator, ii. 1909-1(1, led to 
arrangements being made for the testing of lime juice at the 
Botanic Station. 

CACAO. In 1899-1900, five mannnal plots were cstablislusl, 
at the Station, in addition to others already existing, ami 
since the plants have been old enough to liear, careful 
accounts of results have been published in the reports, y(‘ar by 
year. These should be consulted if detailed information is 
r©quii*ed, and this is also obtainable from the Wc^t huiuin 
Bulletin, Vols. VI, p. 258 ; VII, p. 201; VIII, p. 131 ; IX, p. 138 and 
X, p. 175; the second and fourth of tho.se references to the Went 
IiMian Bulletin also contain an account of the mauurial experi- 
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ments in oountrv distriots, established at the same time and 
reported on regnlariy ever since. It will be convenient to indicate, 
without description, the general results of these two series of 
experiments, up to the end of the period that is being dealt 
with, the manurial experiments at the Botanic Station have 
shown that, under the conditions, the best results are obtainable 
by applications of grass and leaves, used as a mulch merely, and 
not turned into the soil; the next best results were obtaine<l from 
the employment of a complete manure consisting of dried blood, 
basic phosphate and sulpliate of potash. The work in country 
districts w'as reported upon, in 1901-2, by Mr. G. Whitfield Smith, 
Travelling Superintennent of the Imperial Department of 
Agriculture, and in 1902-3 to 1904-5, by the Agricultural Instruc¬ 
tor ; in the next year, the results were given, simply, without 
report, and since that time, a more detailed annual description of 
the trials has been presented by the Superintendent of Agriculture 
of the Leeward Islands. In the different divisions of these 
experiments, the following general results are deducible, under 
the particular conditions: (1) applications of dried blood, and of 
basic phosphate, together with the bedding in of the gi*ass and 
weeds produced in the plots, have shown mu(;h the same result; 
(2) that cacao can be grown successfully on the flat land wdiicli is 
available in one of the districts (Picard) for the purpose ; (3) experi¬ 
ments on a large scale, conducted with the co-operation of Messrs. 
Eowntree of York, are indicating up to the present the usefulness of 
pen manure in cacao cultivation as well as of a mixture containing 
oasic phosphate and sulphate of ammonia, applied in conjunction 
with cotton seed meal. A plot is being maintained (at Kiversdale) 
which was planted in March 1903 on forest land about 9 miles 
from the coast, the purpose of the experiment being to gain 
information as to the results obtainable from cacao, with proper 
cultivation, in such a situation. It should be mentioned that the 
work on the plots in country districts is conducted with the co¬ 
operation of various planters, and with that of the firm whose name 
has just been given. Eet urnii^ to the chronological presentation of 
cacao matters in Dominica, it is of interest that Alligator cacao 
(Theobromapeiitaffona) was inti'oduced into Dominica, in 1899-1900, 
from Trinidad, with the assistance of the late Mr. J. H. Hart; by 
' 1902*3 the plants had fruited, and at this time another plot was start¬ 
ed, the seed for this also being obtained from Trinidad, it was in 
this year also that plants of Ocumare cacao were raised at the 
Station. In 1903-4, the plants of Alligator cacao just mentioned 
began to show susceptibility to canker. It is in l9l)5-(5 that 
reference is first made in the reports to attempts in the direction 
of grafting cacao by approach ; success is recorded with Alligator 
on Forastero, and the usefulness of the latter and of Calabacillo 
as stocks is demonstrated. It is worthy of mention that in the 
meantime, a model cacao drier was erected at the Station inl901-2 ; 
this is described in the Report for that period. In 190fi-7, the 
progress in the grafting of cacao was continued ; in the report for 
this period, particulars may be found of the exports of cacao from 
the island for the yeara 1892 to 1906. Further progress with the 
grafting of cacao is indicated in the Report for 1907-8 (see also 
We»t Indian BuUetiny Vol. VIII, p. 137; IX, p. 149, and Pamphlet 
No. 61 of the Department Series). It was during this period that 
a new series of cacao experiments was conunencM at tne Botanic 
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Station, dealing with the eflPeets of mulching, and manuring with 
cotton seed meal, and of mulclnng cacao land on steep slopes; by 
1909-10, these trials had appeared to show the advantage of the 
use of mulches, for oacao, on hillsides, as well as on the flat. 
A further matter of record for 1907-8 is that the cacao plot 
at the Agricultural School, which was started in 1902, was 
extended to twice its original size. The Eeport for 1908-9 
records continuous success in grafting cacao and the putting out of 
a large number of plants of the best kind for providing material 
in the future; this work with the grafting of (‘acao has been 
steadily continued since at the Botanic Station and the Agri¬ 
cultural School. It is at this time that a special report is given 
on an actual example showing the g(X)d effects of draining cacao, 
and the report for the period further contains a special account 
of the cacao plots at the Agricultural School, the first of wliich 
had now come into bearing. Finally, it may he mentioned that 
the Reports for 1901-5 and 1906-7 to 1908-9 give particulars con¬ 
cerning the crop of cacao at the Botanic Station, and that those 
for 1908-9 and 1909 10 present an account of the state t)f the 
cacao industry in Dominica at the time at which they were made. 

EXPEROfENTS WITH PROVISION AND OTHER CROPS. 

As in the case of St. Lucia, the ti ials af this nature have 
betn carried out chiefly at the Agricultural School. Similarly, 
in giving the results, no inclusion is made of plants that were 
raised solely for consumption in this institution. 

The following are the plants concerning which information 
is given;— 




(>J 

CQ 


*? 



CO 

d 

d 


o 



CO 

-f 





d 

PROVISION CROPS. 

Oi 

X 
1 — • 


O 

a 


a> 

a 

o 

2 

o 

a 

•-4 

Onions . . 

+ 

+ 

+ 

+ 

4- 






English vegetables . 

+ 

4- 

+ 

4- 

4- 

+ 





Yams. . 


+ 


4- 

4- 






Sweet potatos 


+ 

+ 

4- 







Tanias . 


+ 









Pigeon peas . 


+ 


f 

4* 






Yam bean (Pachyrhizus tuberosua) ... 





4* 

4- 





Cassava . 

Ground nut . 

1 





4- 


4- 

+ 

4- 

CORN AND MILLET CROPS. 











Guinea corn . 


+ 

+ 



4- 

4- 

+ 

4- 

4- 

Imphee . 

Bi'oom corn (A yidro 2 K)pon Sorghum, var. 











technicus) . . . 








•f 



Various dhiirras. 








4- 

+ 

4- 

Various sorghums ... . 








4- 

1 

4- 





m 


EXPERIMENTS WITH PROVISION AND OTHER CROPS —^Cofieluded 





Vi 





i 


th 




23 


1 



1 

ab 

1 

GREEN DRESSING CROPS. 

1 


i 

tH 

rH 



S 

s 

TH 

rH 

Pigeon peas .. . 


+ 


+ 

+ 






Alfalfa . 


+ 




+ 

4* 




Woolly pyrol . 







4* 




Horse beau (Canxwalia enaiformia) ... 








4- 


4- 

Soy bean ,. . 










+ 

Sword bean (Canavalia gladiata) 










4- 

PASTURE A.VD FODDER CROPS. 











Guinea grass . . 


+ 





4- 

4- 

4- 

4- 

Imphee . 


4- 

+ 








Alfalfa . 


+ 




+ 

4- 




Guinea corn . 


+ 

+ 



+ 

4- 

4- 

4* 

4- 

Jerusalem corn ... 







4- 

4- 

4- 


Various dburras .. . 








4- 

4- 

4- 

Teosiute . 








4- 

+ 


Para grass .. 







4- 


4- 

Various sorghums . 





1 



4- 

4“ 

4- 

OIL CROPS. 











Citronella grass. 











Ground nut . 








+ 

4- 

+ 


The earlier reports contain particulars of trials with onions, 
both at the Botanic Station and at the Agricultural school 
and success is indicfited with these, as well as with trial shipments 
of the onions. A large series of exiierinients has also been 
made with English vegt'tables for the purpose of ascertaining the 
best varieties for cultivation, and the way in which they should be 
grown, in Dominca; success was not met with at first but the 
later trials have been encouraging, except for the fact that several 
failures have been recorded in regard to the growing of Irish 
potatos. Interesting results with pasture and fodder crops have 
iioen obtained from year to year. In 1901-2, and in the next year, 
iinphee is reported as being superior to Guinea corn as a fodder, 
bet‘ause of its greater hanliness and the fact that the seed is not 
eaten by birds. In 1905-6, seeds of improved Guinea corn 
(Bascom and Improved Bascom) were received from the Commis¬ 
sioner of Agriculture, and these exhibited promise in that year as 
well as in the next, when Bascom Guinea corn showed itself as 
a valuable forage plant for dry situations, while improved Bascom 
Guinea corn, on account of its height, appeared to be useful for 
sheltered places, only. The experiments at this time indicated 
that Jerusalem corn is one of the surest fodder crops for dry 
situations, as it produced yields when other plants were perishing 
from drought. An extension of the experiments with fodder crops 
was made in 1907-8 and has continued up to the present; its 
pui*pose is to find out the amount of green fodder yielded by the 
different plants under trial, during the dry season, namely 
from January to June. As in some of the other islands 
trials with Beruviau maize, received from the Commissioner 
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of Agriculture iu 1903-4, resulted in complete failure. With 
reference to yams, a trial of late planting, in 1901-5, gave 
unsatisfactory results. In 1919-10 a f'omparison of Cmiavnlia 
ensiformis and C. gladuita as green dressings was made, wlien 
tlie former was found to he the better plant foi* the purjx)so 
(see Agricultural Newn, VoL IX, p. 37). The soy bean was intro¬ 
duced for trial in 1909-10. The year 1905-0 witnessed tests of 
cassava from Monstserrat and Jamaica ; the better kinds were 
those from the former island; farine mad© from these gave 
a yield of 14 per cent, on the weight of the I'oots taken, as well as 
a certain amount of starch. Kxpeiiments with alfalfa, made in 
1905-6 and 1906-7, included trials of this plant in conjunction 
with tests of cultures of nitrogen ba(‘tei‘ia from the United States 
Department of Agriculture, and with nitiagin ; there was an 
increased yield favouring the use of the former, but with nitragin 
the experiments were accidently lost. Trials with ground nuts iu 
1907-8 obtained success with the varieties Dixie Cliant, Tennessee 
Red and ‘ African ’• Of the varieties tried in the next year, 
Spanish gave the best yield, of a nut smaller than the others 
and having a more ready local demand. The exj)eriments were 
continued m 1909-10, and information is given concerning gr(>und 
nut diseases in Dominica, as well as a description of 'Experiments 
which appeared to demonstrate the usefulness of liming the soil 
for ground nuts, under the conditions of the experiments. It 
may be mentioned that information concerning ground nuts in 
the West Indies, including Dominica, may be also found in the 
Agrivultural News, Vols. Vll, p. 117 ; and VIIl, pp. 206 and 404 ; 
as well as in the West Indian Bulletin, Vol. XI. p. 161. 

Mis(’ellankous Chops and Sihukots. 

Among the chief matters that have not received at lent ion in 
the presentation of the foregoing facts an* th(‘ following, with the 
dates of the Reports in which they may be found : Agricultural 
Experiments Committe(*, 1906-7 and 1907-8; agricultural imple¬ 
ments, 1901-2; agricultural shows, 1903-4 to J 905-6 ; Assistant 
Curator, work of, 1909-10; bananas, cultivation and export, 
1899-1900, 1901-2, 1902-3 and 1901-5 to 1906-7; bee-keeping, 
ltl02-3 to 1909-10 ; camphor, 1902 3 ; citron peel shi]>numt, 1001-5 ; 
coffee, 1901-2 to 1903-4 and 1908-9; cotton, 1903-4; Courses 
of Reading and Examinations, 1909-10; crops cultivated for 
consumption at the Agricidtural School, 1899-1900, 1902-3 to 

1904- 5 and 1906-7; date palm, 1907-8; Eucalyptus, 1909-10; 
exhibitions, Canadian, 1901-2,1902-3,1904-5 and 1906-7 to 1909-10 ; 
exhibitions. International Rubber, 1908-9; exhibitions. Royal 
Horticultural Society’s, 1904-5 and 1906-7 to 1909-10; fruits for 
preserving, 1905-6; fumigation of impoi‘ted plants, 1903-4 to 

1905- 6 ; ginger, 1901-2 and 1902-3 ;gommier resin, 1901-5; grape 
fruit, growing and shipment, 1902-3 to 1904-5 and 1909-10; 
insects and insecticides, 1903-4, 1906-7 and 19(>9-10 ; kola, 1003-4 
to 1905-6 ; lectures to teachers, 1899-1900 ; lemons, 1902-3, 1905-6, 

1906- 7 and 1908-9; lists of boys trained at tlie Agricultural 
School, 1904-5 to 1909-10; mangos, grafted, 1903-4 to 1909-10; 
manila hemp as cacao shade, 1901-2 ; oranges, 1902-3, lJMj3-4 and 
1905-6 to 1909-10; oranges, budded, 1902-3 and 1904-5 to 1908-9 ; 
Permanent Exhibition Committee, 1906-7 to 1909-10; Pilocarpm 
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pinnatifolmsy 1906-7 and 1909-10; pine-apples, 1899-1900, 1901-2 
to 1904-5 and 1900-7 ; plant diseases, 1907-8 and 1909-10; poultry, 
1899-1900 and 1902-3 to 1909-10; Prize-holdings Competitions, 
1908-9 and 1909-10; rat Wrus, 1905-6; rubber, Castilloa, 1899-1900, 
1902-3 to 1905-6, 1907-8 and 1908-9; rubber, Funtumia, 1899-1900, 
1902-3 to 1905-6, 1907-8 and 1908-9 ; rubber, Landolphia, 1903-4 
and 1908-9 ; rubber, Manihot spp., 1908-9 ; rubber, ]rara, 1903-4, 
1905-6 and 1907-8 to 1909-10; rubber, Sapium spp., 1908-9; 
rubber plants, various, 1908-9 ; school gardens, 1904-5 to 1906-7; 
soil analysis, 1901-2 ; stock, 1899-1900, 1902-3 to 1909-10; sugar¬ 
cane, 1904-5 ; tobacco, growing and curing, 1901-2 and 1902-3; 
vanilla, growing and curing, 1901-2, 1902-3, 1904-5 and 1905-6. 

The attention that has been given to rubber plants at the 
Dominica Botanic Station and Agricultural School makes it 
necessary that a summary shall be presented of the principal 
matters concerning these tliat occur in the Reports. In regard 
to Funtumia rubber, the statement is made that trees existing at 
the Station ill 1899-1900 were making good progress; this was 
the case in tlie following year, when seeds from these trees were 
distributed in the island as well as in other parts of the West 
Indies. This progress was made in spite of the fact that the 
plants were growing in poor and dry soil; they wore, however, 
practi'ally all destroyed in a gale, in 1903-4, and a new plot 
was ^^tarted in a more sheltered position. In this year, Funtumia 
was planted, together witli Castilloa, on the Crown lands on the 
imperial Road, up to an elevation of 1,700 feet; at the same time 
plants were put in at the Agricultural School and in the follow¬ 
ing year the Litter were reported to be making good progress, 
while those on the Imperial Road were already giving indications 
that Funtumia and Castilloa grow best on light well-drained 
soils ; in relation to this, by 1905-6 these plants had shown 
that Funtumia grows better than Castilloa on wet soils. 
Reports were olitainod in 1905-6, on samples of rubber fr*om Fun¬ 
tumia, and these showed that the product was not satisfactory 
ill tjualiiy, probably because the trees were too young for tapping 
(six years old). Continued success with this species was obtained 
at the Agricultural School, and in the period mentioned last the 
area of Piintumia at that institution was increased. In 1907-8, 
althougli tlie yields from tapping were always unsatisfactory, 
samples of Funtumia rubber (together with others of Castilloa) 
were despatched to London for report, and were pronounced to 
bo inferior to those of Para sent at the same time 

The information available concerning Castilloa rubber shows 
that ti'ees old enough for tapping were in existence at the 
Station in 1899-1900. In 1902-3, as with Funtumia, seed from 
the trees was distributed in Dominica and in other parts of the 
West Indies. The gale of the next year, which has been stated 
already to have destroyed most of the f'untumia trees, did not 
cause any injiuy to the Castilloa plants, and in consequence 
the use ot the latter as shade trees was suggested. As has been 
stated already, when dealing with Funtumia, Castilloa was 
planted near the Imperial Road, up to an elevation of 1,700 feet; 
during the same period a tree at the Station was tapped, and 
samples of the rubber were sent for examination to London and 
New York. Tapping of Castilloa was again done in 1904-5, and 
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saduples wero forwarded to England, when a favourable report 
was received, as was the case in the previous year. Casiilloa rubber 
was also sent away for report in 1905-6, 1907-8 and 1908-9, wlieii 
favourable results were obtained, though as has been stated, the 
samples sent in 1907-8 were declared to be inferior to those of 
Para despatched at the same time. In 1908-9, a plot of Para and 
Castilloa plants, with cacao, was established at the Agriiuiltural 
School, and it was in this peiiod that samples of Castilloa ruhher 
were sent to the International Bubber Exhihition. 

Para rubber is first mentioned as having ))een planted near 
the Imperial Boad, in 1903-4. Two yeai*s later (in 1905-6), it 
was estimated that there were only al)ont twenty-live trees of 
Para in tlie island, of which fifteen were at tlie Botanic^ Station, 
and it is stated that seeds were being obtaim'd from Ceylon 
through the Commissioner of Agricultiirt'. It was in P.H)7-8 
that rara rubber trees were first tapped in Dominica, and a 
favourable report was obtained for rubber st'ut to London -a 
report that, as has ])een indicated was bettor than those for 
Castilloa and Funtumia rubber sent from the Hotanie Station at 
the same time ; for coagulating the Hevoa latex, lime juice was 
employed. Hevea seeds were imported fi*oin Ct'vlon in 1907, and 
a germination of 80 per cent, was obtained allliough houk' of the 
seed had commenced to sprout during the jourm*y. 01 lier impor¬ 
tations of Hevea seed into Dominica have been from Singa[)ore, 
ill 1908-9 and 1909-10, the quantities being 2,000 seeds (l>esides 
6,(K)0 for planters), in 1908-9, and 32,000 in 1909-10; in both 
oases the germination was about 50 per ceni. Ib'turning to the 
consideration of tlie plants, two more small plots \N(*n' stalled at 
the station in 1908-9, and at this time experiments showed Ilevc'a 
to be easier to tap than Castilloa, Funtumia or Fieus ; whiN* 
samples of the rubber examined at the Imperial Inst itute reet'ived 
satisfactory report, and this was the case with f>thci*s forwni'dod 
to the International Bubber Exhibition of 1908. The demand 
for plants and seeds of Hevea had become (‘onsiderable in 1909-10, 
by which time it was demonstrated that Hevea will thrive in the 
wet districts of Dominica and that the prospects of cultivation in 
the island are distinctly good ; no tapping was conducted during 
the year, hut arrangements were being made for the systematic 
tapping of l)oth Hevea and Castilloa. 

Of other rubbers, Landolphia is reported on in 1903-4 and 
1908-9, the species in tlie garclens being L. ownriemiH (tlie rubber 
vine), L, rnadaf/asrnrienfti^, L. Klnhiii and />. Hpluteroatrpd. In 
1908-9, Ceara inbber is reported to have hetui introduced into 
Dominica many years before, but that it had met with a poor 
development; seeds of other Manihots namely M. dirhotoma and 
,A/. piavhyensiH were received from Kew during this year. In 
the same period, it is reported that Assam (Ramhong) ruhlier liad 
been existent in Domiidea for many years, but that its cultivation 
had not spread owing to the extent of its interference with the 
growth of other plants. In 1908-9, too. Sapiain auciiparhnn and 
S* Jenmani are mentioned as growing in the Gardens, and in the 
same vear an attempt, which proved unsncoessfnl, was made to 
introcTiice the Virgen rubber of Columbia (i^'apium sp.), from 
planting material received from the Imperial Commissioner of 
Agriculture. The miscellaneous rubber plants in the gardens 
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include Mtzacarenhofria elastica from Kew, Ecsndit n;^be^ 
(Raphionacme utilis —from Kewl, AlaUmia acholarisj Odontadenia 
aptciosa and Cryptoategia granaiflw^a. 

Other matters may be given attention as followa In re^rd 
to oranges, a plot was made in 1905>6, at the Agricultural Scmool 
and extended in 1906-7 ; while regular reports of an orange plot 
at Corona estate have been given since 1903, and the pmpts in 
this now form a reserve from which bud wood of the best varieties 
of citrus trees may be obtained for propagating purposes. 
These are only two out of the many consiaerations in regard to 
citrus plants. Reports on the stock and poultry have been made 
regularly ; as regards the latter there was little progress until 
1906-7, owing to the ravages of diseases and enemies, but an 
incubator was introduced at that time by the Imperial Commis¬ 
sioner of Agriculture, and in the Report of this year there occurs 
a detailed account of the poultry rit the Agricultural School. 
Finally, the reports on vanilla growing and curing indicate 
general good success, that of 1905-6 drawing attention to the 
parti(Milarly favonraV)le prospects for this plant in Dominica ; 
while in reference to Eucalyptus, the Report for 1909-10 contains 
a list of the trees that are forming the subjects of definite trial. 


MONTSERRAT. 

Staff. 

In 1900 Mr. A. J. Jordan, from Kew, was appointed as Agri¬ 
cultural Instructor for Montserrat. Later, a Local Inst motor, 
in the person of Mr. D. Johnson was also appointed; this officer 
was expected to give only a portion of his time to the duties of 
the post, and reports were furnished by him in the years 1902-3 
to 1906-7. Tin* Local Instructor resigned in 1907-8, and the 
office was abolished ; his repoi t for the period was furnished by 
the Curator. In 1903-4 the Agricultural Instructor was first 
d<*signated Curator, and in the next year, Mr. Jordan resigned 
to take up the position of Curator of the Antigua Botanic fcita- 
titjii, in succession to Mr. W. H. Patterson. Mr. W. Robson was 
ap[)ointod from Kew, in 1905-6, to the |X)st of Curator, and holds 
tlie office at the present time. The remaining circumstance for 
note* i.s that Mr. Maloney acted for Mr. Robson during his ab¬ 
sence on leave in 1908-9. 

Obnamental Plants of Striking Species. 

The fimt efforts of the present agricultural organization in 
Montserrat were made in connexion with the giving of hurricane 
relief after the great storm of 1899 ; these were continued at the 
experiment stations established in 1901 at the Grove estate, 
Harris’s Village and Olveston. The work at these stations rapid¬ 
ly increased, and became more general in character; they are 
still bedng maintained, with the exception of that at Olveston 
which was abandoned at the end of 1909-10, as the soil was not 
found suitable for the purpe^se for which the station was intended, 
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nttmely of experiments in connexion with the grov^nng and spread 
of onltivatioii of garden crops. The Grove Station is the only 
one at which ornamental plants and examples of useful perma¬ 
nent crops have been kept to any extent; it has thus the chief 
claim to the name Botanic Station, while Harris’s Station is 
used mostly for experimental work and chiefly ministers to the 
needs of the peasantry. 


Economic Expkrimknts. 


EXPERIMENTS WITH STAPLE CROPS. 

LIMES. The report for 1901 mentions that a hedge (»f lime 
plants was established at the Grove Station in that pen»)d ; in 
1903-4, this was in bearing and yielded 22] gallons of fruit from 
100 running feet of the hedge. In 1901-5, the first mention 
occurs of the usefulness of llengal beans in the control of scal(» 
insects, the observation having been mode in one of the fields 
belonging to the Montserrat Coinpaii}’. Green limes are lirst 
referiw to, as l^ing ex[x>rted on any scale, in 1905-fl; at fins f ime 
spineless limes were planted at Grove and a few ])iants at 
Harris's and are recorded as commencing to fruit in 1907-8. In 
1906-7, seedless limes were found on tlie proj^aly of tlu* Montser¬ 
rat Company, and steps were taken for obtaining material for 
propagating the kind. Experiments in lime cultivation and 
spraying were commenced with*the co-operation of the Montser¬ 
rat Company, in 1907-8; these are being continued at tlu* 
present time and received their latest summary in lb(^ We^t 
Indian Bulletin, Vol. XI, p. 39. Exj)erimcnts in transplanting 
lime trees are mentioned in 1909-10 and are given a pindiininaiy 
description in the We'^t Indian Bulletin, Vol. XI, p. 51. At this 
time a sample of oil was distilled from lime leaves and s(»nt to the 
Imperial Institute for examination ; tli(‘trial showed tliat the 
leaves yielded about 0*2 percent of their weight, of oil. Lastly 
the records showed that the unmbor of lime plants (besides see(l) 
distributed in the years 1901-2 to 1909-Hf was 57,304. 

COTTON. Trials of various kinds of Sea Island and Upland 
cotton are first recorded in 1901-2 and 1902-3. In tlic next year 
experiments made for the control of leaf-blister mite shoMasl that 
the best results were obtained by the use of snlphur and lime (see 
Agricultural News, Vol. Ill, pp. 42 and 154). Tlie number of 
persons growing cotton in Montserrat at this time was about 
seventy, and although the crop was small on account of black 
l>oll and leaf-blister mite, 27,600 lb. of lint was shipped. I'lie 
experience with sulphui and lime against k^af-hlister mite, 
already mentioned, was repeated in 1904-5, and in this year manu- 
rial experiments are recorded ; wliile the report for the period 
contains details of the coiidition of cotton cultivation on estates 
and groups of estates; the export of lint had reached 70,758 H)., 
and tnere were about 600 acres in cotton in theislaml. In 1905-6, 
the experiments included trials with varieties of Sea Island cot¬ 
ton, when cotton grown from St, Vincent seed was found to be of 



very good quality. The work included manurisl tnats, and for 
the general planting the seed was all taken from the previous 
year's crop and disinfected at Grove. By this time the ship¬ 
ments had reached 08.262 Planting distance trials were 
carried out in 1906-7,1907-8 and 1908-9, when those in the first 
two years indicated the usefulness of fairly close planting. At 
the same time seed selection experiments were commenced; these 
have continued since, being conducted according to the methods 
described in the West Indian Bulletin^ Vol. IV, p. 208. The 
amount of lint shipped in 1006-7 was 160,CCO Ib., from an esti¬ 
mated area of 1,050 acres; part of the extension was due to the 
planting of cotton instead of pine-apples, as the want of regular 
steamer communication effectually prevented the latter from 
being a remunerative crop. In this year, as in others, exp-»ri- 
ments at Olveston Station showed that cotton was not suitM to 
land of the kind existing there. In 1907-8, besides the matters 
already mentioned, an experiment was made in the surface culti¬ 
vation of cotton, while tnals of planting clean black seeds and 
fuzzy seeds showed that the elimination of the former, in selection, 
would reduce the rate of incidence and thus operate in the 
direction of the improvement of the lint. The acreage at the 
period was 2,100, from w^hich 360,000 K). of lint was obtained. In 
1907-8, too, a commencement was made of a definite series of 
cotton maniirial experiments. These are continuing to show that 
proper cultivation and the ordinary manurial treatment of the 
land for keeping it in good heart are all that is required at 
ju'csent for successful cotton-gro\\ ing in Montserrat; particidars 
of these experiments will be found in the Agricultural Neu% 
Vol. IV, p. 263 ; and in the Weut Indian Bulletin, Vol. 6, p. 247 ; 
VII. p, 283 ; X, p. 209 ; and XI, p. 60. The area in cotton cul¬ 
tivation in 1908-9 was about 2,250 acres, yield for export 
224,711 !1). of lint. The later reports, including that of 1909-10, 
contain greater details concerning selection, as time goes on. 
The area in cotton in the last mentioned period was about 1,700 
acres, and the Report shows that the amount of lint shipperl to 
the end of June 1910 was 235,021 ft). In regard to the aistribu- 
tion of seed for cotton-growing, this amounted in the years 1902-3 
to 1904-5 to 5,787 Ib., reckoning 2,93911). imported for use in 
the island in the last mentioned period. In 1907-8, the distribu¬ 
tion amounted to 9,000 ft)., and in 1909-10 there is the record of the 
sending out of 90 lb, of pedigree cotton seed. 

srOAR. No manurial or seedling variety experiments have 
been conducted in ^Montserrat; the work has oeen concerned 
chiefly ^^ith the raising of cuttings of importe<i varieties for 
distrinution, and in 1908*-9 an account was given of the seedling 
varieties that were being grown for the purpose. The recoros 
show that the distribution m 1900-1 to 1903-4 was 102,191 cut¬ 
tings, and in 1907-8 to 1909-10,18,627 cuttings. 

PAPAlNT. In connexion with the papain industry, trials were 
made in 1902-3 for the purpose of comparing native and Grenada 
varieties of the papaw tree, when it was found that the chief 
a<lvantages of tlie latter kind were their earlier fruiting and the 
production of fewer ‘ male ’ treea In the following year, larg0 
shipments of papain from the East began to reduce prices, and 
this condition obtained in 1904-5 and onwards until 1907-8 wlim 
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thw increased somewhat; this improvement lias only been small 
and has not sufliced to restore the indnstrv to its former 
importance. The coiiditioius have been that, in 1904-5, purchasers 
of the crude juice had almost suspended o|XjrHtioiis; in 1905-6 
intermittent purchases were made of the raw juice at halt 
the price of two yeai’S before^ ; while in 1906-7 the export 
had lallen to 2,304 tt)., whereas it liad been as high as 3,470 !t>. 
In the last mentioned vear, a sample of leaves was sent 
to Messrs. Burroughs, \Vellcome C’o.. for analysis, and in 

1908- 9 an experiment was made on the yield of (ho leaves. The 
distribution of plants (b<‘sides seeds) in 1901-2 to 1903-1 was 
2,956 ; the similar tigure for 1907-8 to 1909-10 was 2,609. 

ONIONS. Kxperinients in 1900-1 showed iliat this erop was 
not suitable to light soils, witliout irrigation ; in the next year, 
the shortness of the seed supply caused plants to be raised by the 
Agricultural Department for distribution: this distribution 
(together with the plants giown for the use of tlie Depai'tment) 
amounted in 1902-3 to over 37,000 plants, and in addition 111 lb. of 
seed M^as sent out. In this year nmnurial and inter-eroj) experi¬ 
ments were made, onions were grown for providing sets, and 
ti-ials were conducted which showed that dir(‘e( sowing and 
sul)so(jiu‘nt thinning out was a better ])rocpdure than transplan¬ 
tation, under th(* conditions. Tlu‘ ilistrihufion of onion plants in 
1903-4 reached 32,515; inaniirial experiments were continued; 
1 he island eroj) \n as small, lmw(»\ er, on aeeoimi of (Excessive rains in 
November and I)e(Mmib(*r. The distribution in llie next year was 
19,400 plants, and the (Maitiiniation of the manurial ex]M‘rimenis 
still indicated tla* nsefulness of immuring. The experience with 
manur(‘s was tin* same in 1905-6. and in the Iteport foi* tliis year, 
usefid hint s ar<* given on t In* cult i vat ion of onions in (he West 
Indies. Th<* details givon in 1(106-7 show |}*at. 120 |b. of tmion s(*ed 
was sold from the Station : trials were made of gre<*n dressings 
for onions, and other cxjici'iineiits d«*monslrated that onions are 
not suit (mI for gi'owing in elav soils of a fairly stiff* nature; the 
latter trials W(*re repeat<*d in 1907-8, together with eoiitiiiued 
manurial experiments, and an attempt to grow onions in tin* dry 
s4*aHOu, wliieli ])rov<*d a failure. Tin* onion seisl imported in 

1909- 10 amounted to 1 lO lb. ainl in this season the manurial 
experiments were eontinued. A filial matter is that the reports 
.show that tin* mimher of crates or barrels of onions exported, 
from 1902-3» to 1906-7, was 1,122. 

KXCKRIMKNTS WITH PROVISION AND OTHKR CROPS. 

Exjierimeiits with tliese have been carried out at all the 
stations, and plo^s wen* kept, in addition, mainly for obtaining 
material for distribution, prmcipallv at Harris’s and Olve.ston 
Stations. The partienls?*s are as follows;— 
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PROVISION CROPS. 

Yams . 

OchroH . 

English vegetables . 

Sweet |K)iatos ... . 

Ground nut . 

Lima beans . 

Cowpeas . 

Pigeon pea .. ... 

Cassava . 

Kddos 

Tanias . . 

Yam ]a‘an 

Bonavist beau 

IWns and [leas, various . 

( URN AND MIIJJCT CRuPS. 

Mai/e ... •• — 

(fuineaeorn . 

Broom c(U*n 

UrUEKN DKKSSINiJ ( HOPS. 

Bengal bean ... .- 

Velvet bean ... .- 

Covv}>eas. 

Alialfa . 

Lima beans. 

Pigeon pea. 

Senbania spp. 

Dwarf horse bean 
Climbing Jamaiea bean .. 
Climbing bonavi.st bean. 
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ExperimonlM witli Bongiil heans, velv(‘( Ik^juim and cowpaas, 
in 19(K}-1, showed that tli(‘\ <>l ^reon matter rtom tlu* lirst 

two, for the first six months oi* growth, was approvimatnly the 
same ; the advantage was w^ith Bengal heans lor lonp*i‘ ])eriods ; 
wdiile cow peas proved to ho a ^<K)d sliort (iressin^ crop. 

In tlie next year, mannrial and di«tam‘e (*\p(*rinu*nts witli yams 
appeared to indicate that the host yields w(‘r(‘ ohmined with 
manuring and close planting. The hem'lits ol manuring wer<^ 
also shown for Guinea corn, in HMKM. Expmsments eondueteil 
ill 1901-5 demonstrated the hemdit of liming, foi alfalfa. Duimii^ 
this peri(xl material was distrihuteil, for planting, that had h(‘en 
raised from Colomhian cassavas impoi*led from Jamaica; in 
connexion with this, trials in the next ycsir show'cd that native 
varieties were hotter suited to Moiits<*rrat than the Colomhian 
kinds. Ketiiriiin^ h) ltM)4-5, trials with tanias, cddos and 
sweet |H)tatos show'od the henefit of manuring. Accoidin^ to the 
repirt, exjieriments with hiwm corn weic comimmccd during 
this year. Only fair results wi re obtained at first, though t]a*re 
was an improvement in l9('5-(), hut the KepDi-t for ltio7-Sstatcs t liat 
little interest was IxMiig taken in this cr(»|>: it should he iiKsition- 
ed, however, that a miod report was obtained, in 1905 0, on 
samples sent to Canada. In the last-m<*ntioncd year f.iir success 
was obtained wdth ground nuts, and trials showed that the best 
distance for planting was one of not more than 18 inch(‘s in i‘itlit*r 
direction ; other experiments confirriusl the fact that ground nuts 
are not suiter! to stiff claye} soils. In ltH)0-7 tanias of various 
kinds were being grown for distrilmtion, and at the same time 
an experiment with the yam bean shownd that the best results 
were obtained from staking. The trials with ground nuts in 
1907-8, showed that, under the conditions, TenncsscM* Ii(‘d gave 
lietter results than Dixie (iliant. The nativi^ cassavas, in tin's 
year and in 19U8-9, were still showing tlicmsclviss snpeuior to 
the Colombian, andjjoth kinds were being raised for distrilmtion. 
During this period, a plot of maize was phiiited for the purpose 
of commencing seed selection experiments, and various beans and 
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peas continued to be erown at the stations for distribution and 
to encourage their cultivation in the island. In 1909-10, selection 
experiments witli ground nuts were coinmeneed, and in regard to 
varieties the Gambia was found, so far, to suit Montserrat i)est : 
another result obtained was the indication that liming was good 
for ground nuts, under the conditions. During this period, the corn 
selection experiments were recommenced, asplanting material from 
the previous year failed to be produced. By this time, through 
the work of the past years, a fairly good collection of yams has 
been got together, hikK particulars of the (juality of the various 
kinds are given in the report for the y>erion. It sliould be men¬ 
tioned, lastly, that, in the early reports, details of the expenditure 
entailed in the growing of varkms cro[)s are given; also that 
throughout the time under review large (pianties of good varie¬ 
ties of sweet potatos have been raised regularly for distribution. 

Mis(’ellankocs Chops and Sloukcts. 

The (‘hief matters to which reference has not l)een made 
under the above headings are, with the times at which th(\v were 
given attention, as follows: agri(*iiltural shows. 1900-1, 190Il-i, 
1901-5; Arbor l)ay, 1905-1 and 1901-5; arrowroot, 19(M)-1 to 

1901- 5, and 1900-7; bananas, 1907-8 j nd 1908-9; bay trees and 
bay oil, 1905-4 to 1909-10; i)ee-keeping, 1900-1 to 1904-5, and 
1900-7 and 1908-9; B(3n oil, 1909-10; Bermuda lilies, 1902-5; 
cacao, 1901-5 to 1909-10; capsicMims, 1901-2 to 1905-4, and 1900-7 
and 1907*8 ; coffee, 1901-2 and 1905-1 to 1905 0: cscdialots, 19tl2-5, 
1908-4 an I 1905-0; Kxhilution, LiviM’pool Ih'oducts, 1900-7; 
Exhibitions, Canadian, 1907-8 and 1908-9 : (Experiment stations, 
description of, 1900-1 and l9(Mi-7 : libre nuK hima v, 1908-11; fungi 
and fungicides, 1908-9 and 1909-01: gingei*, 1900-1 to 1900-7; 
grapes, 1901-5; gi’aja* fi iiit, 1902-5; lp‘dg(*s, 1905-1 to 1905-0 and 
1908-9; hu:ri(iane reli(4‘, 1900-1 ; insects and insecticides, 1900-7, 
1908-9 and 1909-10; lectures to teachers. 19IH to 1902-5 and 
1905-0; li(|ii(»rice, 1907-8; millions (niosipiito-destroving fish), 
1900-7 ; oranges, 1901-2, 1902-5, l905-<), 19t)f)-7, 1908-9 aiid 1909-10; 
I*ilocarpns raccmosns, 1907-8 and 1908-9 ; pine-apples, 1901 and 

1902- 5 to 1907-8: plant fumigation, 1909-10 ; poultiw, 1902-8 and 
I9v)8-1 ; red sorrel {llibisruH Subdariffa), 1907-8 ; rnblun*, C\istil](»a. 

1900- 1 to 1900-7; rul)b(‘r, Cearu, 1901-2, 1901-5 and 1900-7; 
rnbbci’, Kuntmiiia, 1908-1, ami 1901-5; sc hool gardens. 1901-2 to 

1901- 5; sisal lieinp, 1908-1 to 1900-7 ; stock, 1902-8 to 1909*10; 
tobacco, 1900-1 ; transplanting of trees, 1909-10. 

Experiments with pine-apples in l9ff2-8 gave succ(‘ss with 
applications of kainit and basic slag. In 1901-5, the Black 
Antigua variety was rojwrted as doing well in Montseri'at. By 
1905-0 a collection of useful kinds of pine-apples was in the 
possession of i\u\ Agricultural Departm(»nt. In th(‘ next year 
experiments were being <*ondncted with nd'erence to tlu* pit‘vention 
of the black heart disease ; there weiv no shipiueiua of pine iippl(‘s 
during this year, on aeeouiit of the want of regular coiainmnea- 
tion with England, and (‘otton was being planted in the pine-apple 
growing districts. A last matter of importance reconled concern¬ 
ing pine-apnles is that an ex|)enment in 1907-8, in which shading 
was tried, allowed that this caused no diifereuce in giniwth, or in 
the period of ripening. In I’cgard to rubber, Funtuuna is reeordetl 
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in 1908-4, as Bhowin^ a tendency to asBinnc a hush form in light 
«oil, and the tree fonn in lieavv soil : in 1901-5 it was f<»nnd to he 
growing best williout shade. The He])oi*t bn* 1908-1 states that 
trees of Castilloa planted in 1900 ha<l made good growth, 
and that some were hearing fruit. The plants developed 
sneeessfully in 1901-5, and hv 1905-0 st‘\eral of them had 
prod need seed vvliich was used for <listi‘il)ution ; this prodnetioii 
of seed is reported as heing again emplove<l for raising 
plants, in 1900-7. iVs regards tVar.x rnhhta*, trets that han 
I)een planted at the drove Station variist in dev(4opment --hy 
1901-5 some had made vigorous gro\\tIi. while others were 
dying. Tli(‘ He])ort foi* 19<H>-7 stal(‘s that these trees werestiint- 
(si, a»id attempts to obtain latex ga\e pool* jvsiilts, so that iliey 
w ere dug iij). 

In 1908-4, tlie annual 1 ‘xport of hay oil from the island was 
stal(*d to la* h(*lwtM'u 50 and Otl gillons. Tn*es had hi*en })ut in 
at Harris's Station in 1902-8 for the pui’pose of t(‘sling tin* elleets 
of constant topping, and during these years, ])lants were Ix'ing 
obtained in tie* island from the forest, for planting out. It was 
i*eport(‘d in 1907-t) that lh(» hnsli form of gi-owth was found 
sat isfaetory ; tlie trimmings from .h-a(*r<'gavt* 121 Ih. t)f leav(*s : 
till* yu‘ld in tlu* next year fi-om the same .irea was 170IK ; at 
this time a (listrihution of plants by the Agricultural Depart¬ 
ment is re])orted as heing made. In 1908-0, the hay tree cultiva¬ 
tion under the l)(*p<i'’t inenl w .is (*\tended and the reaping experi¬ 
ments wen* continued, with re'-nlts siniilai* to tliose of former 
yeai-s. By 1909-10, plants put out in the pn*eeding year had 
averaged about IA feet in Insight. Kxpei’iments with sisal hemp 
in 1901*5 gaxe a y ield <4* Ieav(*s (*stiniat(‘d at 20,212 IK ]>er acre, 
with a cost of cultivation, cl**., amounting to rCl 17s., wliih* about 
1.9 could ]ia\c h( (‘11 ohtain<*d from catch crops of onions and corn, 
giow II h<*t weciMhe lows as long as the ti/c of tin* sisal plants 
pciniittcd this lo lx* doin*. Tin* i*ontinnation of the exp(*nm(*nts, 
in I9( 5-0, sliow(*d that tfi<* yield of tihn* ])(n* acie yvas about 12 
cw't. Fin.'illy, it is ncorded in 1900 7 that sisal [ilants raised at 
(fi’oy (* Station w ei (* ready for n*aping in two }(‘ais instead of 
in thu*(* or four, wliih* the ])l;nits pol(*d (*arlier than is normal and 
the y i<*ld of ieayt's y\.‘is ('ompai;iti\'ely high. 


ANTKirA. 

S r M K. 

In 1899, Mr. W. N. Sands, a member of tin* gard(*ning 
stair of th<* Royal Botanic (hii'dens, K(*y\, was app(*inted to 
lli«‘ ]>ost of (‘nr.itor. This ollieiM* was gi'anted l(*ave from 
April t<> Align1908. dming which time Ids duties wa'rc 
performed hv Mr. A. H Kirby, B.A., Agricnltiiral and Science 
Miistci* at tin* Antigua (iraimnar School, under tin* Imr)eri<il 
Department of Agriculture. In .January 1901, Mr Sands 
yvas appointed Agricultural Superintend(*!it in St. Vincent, 
and Mr. Kirby again disf‘harg<‘d his diitii's, until the arrival 
from England on April 18, 1904, of Mr. \V. H. Patterson 
who had l)eeii appointed (Curator to succeed Mr. Sands, 



Another change took place in the next year, for on January 
25, 1905, Mr. Patterson was appointed to the post of 

Eosident Master at the Agricultural School, St. Vincent. His 
place was taken by Mr. A J. Jordan, Curator of the Montserrat 
Botanic Station, who arrived in Antigua on January 28, 1905. 
The post was held by Mr. Jordan until August 17, 1905, after 
which date he left Antigua to take up an appointment under the 
Trinidad Botanical Department, while on tne last-mentioned date 
he was succeeded by Mr. T. Jackson, from the gardening staflP at 
Kew, who liolds the post at the present time. 

A cadet system was introduced into the working of the 
Botanic Station, when it first came under the administration of the 
Department, tlie cadets being l)oys of respectable parents ; these 
did tlie lighter work in the gaixlen, and were in receipt of a small 
sum of pocket money weekly. The intention was that tlie 
youths should rccei\e a horticultural training of sufficient scope 
to enable them, later, to take up jK)sition8 of minor responsibility 
in the Botanic and Experiment Stations. Difficulties in carrying 
out the s(*heme were encountered from the first, although in 
later years its results have })een more useful. In 1907, H was 
revis(»d in regard to certain details, and those working under 
it wore no longer designated as ‘ cadets but as ‘ gardening 
pupils This change was made on account of a new departure 
that took pla(‘e during the year, by which hoys at the Grammar 
School who had been agricultural scholars, and were leaving 
school, were allowed to enter the Botanie Station and the 
Gov(*rnment Laboratory as Cadets, for a year with possible 
extension, under an entirely new plan, on eondition that they 
continued to attend the agrienltural science classes at the 
Grammar School. The new departure has met with success, and 
is showing itstdf useful for the provision of overseers on estates, 
as well as for that of assistants in the field experiments of the 
Department in Antigua. 

Ornamental and Useful Plants op Striking Species 
AT THE Station. 

As is the ease in the other islands, tne Botanic Station in 
Antigua is partly reseiaed for the growing of demonstration 
specimens of ornamental plants, and of those of economic value. 
New speeies of these are introduced from time to time and those 
which grow successfully) are made the subjects of observation 
from year to > ear, particularly in relation to the flowering and 
fruiting jxu'iods, and to the elucidation of useful facts regarding 
the heha\iour of the plants in their new surroundings; so that 
these will he available for use in the event of its l>eing desired to 
enter upon tin' cultivation of any of the plants, on an economic scale. 

Economic Experiments. 

In June 1900, a small piece of land was set aside at the 
Bonnie Station for the purpose of demonstrating the way in 
which peasants' gardens could be made useful to tne community 
and remunerative to the individual. This was oultiv'^ated in a 
way that could be employed by a peasant, and was used for 
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raisins such crops as might be consumed by such a cultivator, or 
could be easily disposed of, locally. It is stated in the Report 
for 1901-2 : ‘the object of the experiment was to learn wliat could 
be grown by a peasant on a small plot of land such as he might 
have surrounding his house ; what labour would be recpiircd; and 
what the value or his produce would be.’ The area of the land 
in 1900-1 was ,\y-acre; in 1901-2 it was increased to 1-acre. 
Details of the expenditure and receipts for the diirerent y(»ars are 
as follows:— 


Year. 

Expenditure. 

£ a <1. 

Rt ceipta. 
£ a. d. 

1900-1 

1 1.5 3 

2 15 0 

1901-2 

3 11 0 

1 13 5 

1902-3 

2 5 7 

1 5 3 

1903-4 

10 1 

1 9 0 


In 1904-5 and 1905-(), the dry weather that was experienced 
caused the returns from tlio peasant’s garden to ho very small; and 
after the latter period, the demonstration was diseontiiuu'd and 
the land employed for other purposes. 

EXPERtMENTS WtTH STAPLE CROl'S. 

SUGAR. Manurial and variety experiments with sugar-cane 
have been conducted in Antigua (in correlation with a similar 
series in St. Kitts) since 1891; in 1899, these came under the 
direction of the Imperial Department of Agriculture, when the 
trials with seedling sugar-cane varieties w<u’e conduct(*d at H(‘ven 
stations, and the manurial experiments at I lie same number. At 
the present time, as far as Antigua is concerned, the numbers of 
stations are as follows :for varieties, t(*n ; for manurial experiments, 
three, as at lirst. It may he explained that the increase in the 
miinher of stations at which variety trials are eondueted is due to 
the desire to obtain results wit h these under eondilions representing 
as adequately as possible those obtaining on the estates in the 
different parts of the island, among wliieli the eirciimstanees 
of soil character and rainfall \ary snfHei»‘ntly to influence the 
behaviour of varieties aceording to the districts in which tlu^y are 
grown. F^or manurial experiments th(‘i*e is no need for such 
a large number of stations, as it is eomparativc'ly easy, in 
Antigua, to cover tfie broad ditlerenei's in soil conditions by 
employing only three* or four of these. Home idea of the way in 
which the scope of tlie work in connexion with seedling (*Hm*s 
has increased may he obtained when it is considered that, while 
the number of these under experiment in 1899-1990 was lliirteen, 
namely, White Transparent, Naga }}., Caledonian C^neeii, Rapjioe, 
Mont‘Blanc, B. 109, B. 147, 1). 95, D. 102, 1). 115, D. llO, 
Queensland Creole ; Purple Transparent), and Burke, in 1909-10 
this had increased to sixty*«two in eonsequence of the enlarged 
number of sncli canes* that ai*e now a\ ailaole for (*\p(‘rim(‘ntation. 
The enhanced number of varieties lias led to anoth(*r diffhrenee* in 
the present conditions of the investigation ; fV>r in 1908-9 it was 

• See Pamphlet (i7, See(llin{f avd other (UihtM in the J.eninrd Islandn, 
pp. 6-16, where ade'^ciiptive list of the vaimtie*^ ih giNcn. 




decided to plant each variety in a single plot at the stations, 
instead of in duplicate, in order that acioomodatioii may he 
obtained for the additional varieties that came in. under the 
cinjumstances detailed already. 

What has just been said serves to indicate, in a very 
general way, the iiiaiuier in which tlie work f)f investigation 
with seedling varieties of Hugai*-<*an(» has grown in Antigua. 
The progress with nianitrial cxperiinents lias been none the 
less striking. These had been carried on, together with the 
trials with varieties, at tin* Sk(‘ri*etts' Kxperiinent Station, 
since 1891 ; the fii*st rejiort of them, issued by the Imperial Depart¬ 
ment of Agriculture, harl reference to the results obtained in 1899- 
1900. During the year or two previous to this, the usefulness of 
the work had been greatly dinnnished owing to the virulence of 
the attacks of disease, which were o(*curring in a stmngly 
epidemic form at that time. Returning to the commencement 
of the period when the work came under the administi-ation 
of this Department, consultation of tlie recoi'ds shows that 
the occurrence of a severe drought at the beginning of 1899 
caused the experiments to he confined to a small sei-i#*s of 
trials with nitrogen as nitrate of .sofla and as sulphate of aMinonia, 
in the case of [)Iant (*anes that had alr€*ady received a fair appli¬ 
cation of pen manure. The investigation was continued on the 
same lines during the next season (1990-1), with the addition that 
ratoon canes were now available foi* observation as t(» the effect 
of tlie inanurial treatment just mentioned, whiU* the s(‘ 0 [)e of the 
experiments with plant canes was larg(*ly incrc'ased. The nature 
of this increase is best demonstrated hv reference to the Hepurt 
on SugarExjieriments in the fjeeimrd Islayids, 1990-1. l^irt 
IT, pp. 22 and 29, where it is shown that the trials were now made 
with the following: pen manure alone (No. 2); nilrogen (with 
potash and phosphate) as nitrati* of sinla and sulpliate of 
ammonia, in one and two applications, and as dried blood in one 
application (Nos. IM2); nitrogen (with potash onl^') as sulphate 
or ammonia in twf) ap])lieations(No. 19); nitrogen (without potash 
and phosphate) as nitrate of soda and sulphate of ammonia in 
one and two ap]>lieations (Nos. 11-17); phosphate alone, and 
phosphate (with nitrogen and potash), as basic slag in different 
(piantities (Nos. 19-25) ; potash alone, and potash (with nitrogen 
and phosphate) as sulphate of potash in different quantities 
(Nos. 27-3()); nitrogen and potash without phosphate (No. 18); 
nitrogen and pho.sphate without potash (No. 29); and guano in 
different quantities and in <me and two applications (No.s. 31-39), 
The whole series was controlled by the use of no manure plots 
(No. 1). It should be stated that the numbers included liere in 
brackets relate to the different kinds of manurial treatment; they 
are given, in accordance with the above references, in the Beporf 
on Sugar-Cane Experiments in the Leeward Islanda^ 1901-2, pp. 
1 and 2, for in this season tlie same experiments were continued, 
with the addition of trials with lime (with nitrogen, jjotasli and 
phosphate) in diffei*ent quantities (Nos. 95 and 39), and with 
nitrogen, ])otaah and phosphate, without lime, in the same series 
(No. 84). The experiments were continued aecoi-ding to this 
scheme until 1904-5, when the trials with lime (Nos. 34, 95 and 
36) were abandoned. 



By the time that the eimimeiK-eniont of »lie season 190r)-t) was 
I'eaclied, tlie expenineiita with plant ranes had lanai continned 
for six oonseoutive years, and eaeh variant of tlie series laid heen 
repeated fiftv-ei^lu times dm*in <4 this period. The Favt of the 
re])etition of tlie trials to tliis extent, and tin' eireumstanee tliat 
results appeared to he snUieii'iitly eoiisistt'iit, h‘d to the<‘onehision 
that there was no need for the eontinnaH<»n of sueli work with 
plant eanes. any longer; so tliat in the season mentioned 
(1905-1)), the manurial experiments with plant e int's ceased to he 
carried out. A snmmarv of «he work isi^ivtai in the Koport for 
1905*0, Part II, p. 7, in whieli it is shown that the ns»* of 
artificial maniin's for plant eanes. in Antigua, is nnremnne'-ative 
and that there is no not'd to modify tin* h»ea] praetiees of 
inanurin}^, ineliidin^ the use of pen manure', l)v tin' (‘mploynn'iit 
of additional manures for plant (*anes. As far as ratoon (‘ain's 
were eoneerned. howevt'v. it was deemed advisahh* that tin* 
ex])t*riments with tln'st* should In* eontimn'd. as the use of 
artilieial mannrt's had provt'd remnnerativt* in eomn'xieni with 
tln*m, and moi‘e knowh'd^^e in r(‘iation to tlieir employment 
was r<‘(jnir('d. An ('xtension of their scope w’as also (h'eirh'd upon, 
in ord(‘i‘ to dett'iniiin* (In* t'fl'eet (»f the mannrt's. on ratoons, that 
the system had !•ee(‘iv(*d for production at tin* stap* of ])lanl 
eanes. It was thus hron^ht .ihont that, in 1901-5, tln*r('w^ere 
two seln'ines of experimentation wdth ratoon e.anes, as descrilx'd 
ahove. whh'h w'cre know’u rt'spt'cti\ely as the Old Series and the 
Xt'W’ Serii's, As in th ' east* of plants and of ratoons, under tlie old 
system, tin* manurial treatna'iit in tin* New’ Sei'ies W'as 
eondneted aecoidin^ to the oi'dinarv sehc'ini*, desc'rihed ahove, 
except that, as has Ix'en indicated, the plant eanes w hich pr«x‘t*rled 
the ratoons did not reei'ivt' aiiv additional nianni‘<‘. Tie* experi¬ 
ments in tia* New’ Series were first carried out at twa> stations 
one in Antigua and one in St. Kitts (Keport foi* 19tH-5, Pait II, 
]). *11); in the second year (ItlOo-ti), tlie immlx'i’ ol' stations was 
increased to [\\r, in Aiitli>;ua. 1'h<*s«* t rials ha ve liemi eondneted 
np to the pn'sent liiiK' 

The experiments with ratoons, in tlie Old Si'i’ies wdiei'c the 
original plant; cam's had reveived artificial maimr»* w'ei'o diseon 
tinned after 1999 7, Keforenee to the lh‘])ort of tliat vear. 
Part II, ])]). 9-19, wla'n'thv n*snits ohtaim'd during thi' wdiole oT 
tlie time of the trials (s<*ven vears^ai’o sinnmai’i/<'(l, will show’ that 
each vai’iant in the s. henu* had he(*n tested thirty seven tiim's. 
and that llu' H^iires olitaim'd frf>m tlu* ('xpi'i’inn'iits had heen 
snlfiei(*ntlv concordant for ddinite conelnsions to lx* draw’jj from 
them, as to the maninial pact ice t hat is to he r(*commended, in 
the Letwvard Islands, for ratoon cam's follow’in^ plants that have 
1 ‘eeeived artificial manure. 

It must not he <*oncluded that the description crivi'ii of the 
work with varieties of sugar-cane and of lh(* investigations into 
the manurial recpiii’ements of the cane, indieales the full extent 
of the lahonns of those who have heen engaged in tli(*m. If is 
nece.s.siiry tliat many other matters of collateral signili^*ance shall 
receive much careful attention and entail a large* amount of 
observation : among such matters are tin* analysis of soils, the 
making aiul employment of meteorological rerjords ; as w^ell as tiu* 
devising and adoption of improved methods in the laboratory of 
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the inoreane of the accuracy of results and the facilitation of 
the routine work in connekioii with analysis. This is, how¬ 
ever, no means all that has to be oonsiciered in the present 
connexion. During the progress, from year to year, of work of 
the kind that is described, problems other than those of which the 
elucidation is l)eiiig attempted particularly will be suggested, and 
as these often bear an important relationship to the matters that 
are influencing the results that will l)e finally obtained, they can 
rarely be ignored, but must receive attention in their proper places, 
as subjects of collateral int^^rest. It will be well, at the present 
stage, to indicate the nature of the chief lines of investigation 
that have been followed in this way. 

In the first case, attention began to he given in 1900-1 to 
the improvement of sugar cane by cliemical selection. An 

appendix to the Report, Part I, for that period, draws 
attention to the work of Edson, Kobus and Bovell, in this 
connexion (Kew Bulletin^ 1894, p. 8fi; 1897, p. 317 ; 1899, p. 45), 
and gives consideration to the difficulty of determining the 
richness of the juice of a ^ven cane, owing to the varying 

ripeness of the joints of which it is composed. The opinion is 

exjiressed that this difficulty might be resolved to a great extent 
by giving attention only to the juice from the lowest joints of the 
cane—a method that had been followed by Bovell. This 

investigator, however, had not appeared to choose the joints to 
be examinwl according to any definite scheme, as he did not cut 
the canes at any particular place in relation to the lowest point 
of the stem of tlie plants, nor was it evident if he excluded short 
canes from his determinations. It was therefore suggested that 
no cane having less than ten joints should be used for providing 
mat erial for anal^’sis, and that the portion to be examined should 
lie that extending from the base to the middle of the fifth 
internode. In the work undertaken in Antigua, and described in 
the appendix just mentioned, 200 canes were examined in the way 
indicated and the tops taken from twenty of the canes—ten of 
those having the richest, and ten of those having the Txxirest, 
juice. From each of the tops, three plants were obtained, 
giving eventuallv thirty ‘ high^ and thirty ‘low ’ canes. The 
process was repeated with the material from the ‘ high * and 
‘ low ’ (*anes, respectively, the hypothesis being that if the juice 
yielded by a cane forms any indication of that which will l>e 
obtained from canes raised from it, the divergence in the charac¬ 
ter of the high and low series, in regard to the richness of the 
juice should iiici'ease as the experiment was continued. The 
trials were conducted from 19(K)-1 to 1903-4, when a varying 
divergence of the kind described was found to be taking place, 
until, in 1934-5, the experiments weie lost through drought. 

In regard to a line of work that was adopted on account of 
its close connexion with the main interest of the investigations, 
refei'ence niw be made to the production of seedling canes in 
Antigiui. No success was obtained in the attempts to effect this, 
for several years, until in 1901 three seedlings were obtained, 
followed in 1902 by the raisini: of some 350 plants ; these were 
planted out in May 1903. The fiist selection was made 
iroin the pi*oduce of these seedlings in 1909-10, and the cane variety 
raised in Antigua has now definitely entered into experimental 
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competition with the others that are under trial in the Leeward 
Islands; though it is too early to arrive at any oonolusions as to 
the character of the material fortheomiiig from it. (Hee Pamph¬ 
let Na 67, Seedling and Canen in the Leewavd hland^, p. 73, 
which deals with the results detailed in the lleport for 1909-10, 
Part 1.) 

A third matter of collateral interest, in relation to seedling 
canes, receives attention in an appendix to Part I of the Report 
for 1904-5. This describes the results of work undertaken for the 
purpose of ascertaining if any of the varieties, which numbered 
thirty-five at that time, showed an abnoi*nially high (piotient of 
purity for the juice. The (piestion arose out of work that liad 
been done in connexion witii the abnormally high ])nnty sliowu 
by the juice of some canes, and which is descrihed in the Inter- 
national Sugar Jovrnal^ yo\,\\, \}A It is suilicienl to state 
here that the work in Antigua sliowed that, of the canes examined, 
six gave evidence of the possession of abnormally high anp.ir(m< 
purities; these were Red Ribbon, Queensland C‘reoh‘, 1). 71, D. 89, 
D. 99 and 1). 119. 

The parts of the reports dealing with s''edling canes, for the 
years 1902-3, 1903-4 and 1906-7, contain appendixes which 
describe experiments in treating cane (*uttings with various 
fungicides before planting tliem. In tht‘ first t w o of these periods, 
the trials comprised treating tops and fsittings vith Bordeaux 
mixture for two liours, tarring the ends, or treating with 
Bordeaux mixture as before and tarring the ends as \n<‘II, the 
planting material being placed in the giound \(M*tically. In the 
trials of 1902-3, the planting was done witli th(» (‘iids co\er«Hl or 
with the ends not covered, or liori/ontally; in 1903-1, all the 
canes were planted in a manner similar to tliat in \ogiie in the 
Leeward Islands, namely in*arly vertically, witli the ends 
covered. A conti'ol with untreated can(‘ was provided in 
all cases. The results of the two seasons’ exp(*rim(*nts were 
to show tliat more plants are to be ex[)ectcd from tops 
than fi’om cuttings; that Bordeaux inixtun* is by far the 
most effective protective agent, that was used for th(* cane, and 
this fact applied more to the case of cuttings tlian tops; tliat 
though there was some benefit from tari*ing the ends, this w^as 
not by any means as great as that from the use of Bordeaux 
mixture; and lastly, that using Bordeaux mixture and tarring tlie 
ends as well did not give as good residts as the employment of 
the Bordeaux mixture alone. As has bccui indicated, the effect 
of different ways of plnnting was only tried in the lirst of tli(» 
seasons mentioned, when it was found tliat \ertical ])lanting, with 
the ends covered, produced the best results. In the experiment 
of 1906-7, treatment with Bordeaux mixture alom^ was (sn- 
ployed, with the propr controls; and in this case th(‘ inves¬ 
tigation was undertake ‘11 with a rather differ(*nt purpose, 
namely to ascertain if cane-planting material gave a larger 
number of sprouts when it had been treated witli tliis fungicide, 
under the conditions obtaining during a very dry p<‘riod. 
The material was treated with the Bordeaux mixture* for four 
different lengths of time, ranging from ten rninuti^s to twenty-four 
hours, the intermediate times being two and twelve hours, and 
observations extending over seven weeks showetl that, in the case 
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of cane tops, tlie soaking in the mixture was l^eneiicial except 
where tliis hari only heen done lor ten iniiintes, and that thougli 
a similar henefieial effect was found in the case of cuttings, this 
was less marked. In one instance, the observations were made 
with whole canes, planted in short lengths and were continued 
over a longer ]jei*iod than seven weeks, when it was shown by an 
examination of some of the uiispronted (*anes that the preserving 
effect of the Bor(le£iux mixture was still being exerted, and later, 
Hupj)ort was given to this conclusion by the receipt of rain, which 
caused the sprouting of most of the cuttings. It is thus seen that, 
althongli tlie results of the e\])eriment are of interest, tlie 
inNestigation cannot lx* i‘egar<icd as complete. 

This suffit'es for a shoi*t indi<Mlion of the lines of (‘ollatf'ral 
in\estigation that have I>e<*n taken up from timV to time in 
|•olmc\ion with Ihc cxjxn-inicnts with Ht*cdling cancs. It only 
remains to make rcfcrem'C i<» one or t wo additional nnitiei’s in 
relation to the s.nn ' interest The liist of thes(‘ is the comluct of 
an en(|nii*\ into 1h(‘ iiu idems* of sng.ii*-eaii('dise.ises in Antigua, 
which is described in an a])pendi\ on page 71 c>f th(‘ Report for 
10tir)t); this was nndertaktm through the medium of a circular 
let 1 Cl- to |)lant(‘rs in Antigua, asking several (jiiestions about 
th(' extent to which cane diseases existed, and the degree of 
attack of plants and ratoons, and of different varieties. In 
the result it appeared that, while planters were of the opinion 
that there was no serious amount of sugar-cane disease at the 
time - possihh less than in the [last hwv va^-irs -nevertheless the 
position must be w'atched {*onslanll> ; and the opinion is given by 
l)i\ Watts that this is pi-obably an undeistatement of the extent 
to which disease is <‘\isteu(, paiti< ularly in lelation to Marasmiiis. 
Tlie other matters have to do with the inelusion of new features, 
in the reports on ex])eriments with s(‘edling canes, namclv, 
information conceiniiig the ar(‘a planted in the iiewei* varieties, 
since that of ; and the presentation of a summary of the 

average v lelds from canes at the experiment stations for the past 
few yeais, (-ommenced in the Rc^port for 1008-0, Part 1. 

'riie aeconnl of investigations that have been conducted 
alongside the main experiments lor whic-h tlie work was 
planned would not Inc* complete without referem-e to those 
ai-companying the manuiial trials. The most important of such 
matters was an empiiry, in 1002-3, into the relation between the 
toiiiiage of eanes and the amount of suciose in the juice, per 
aerc\ In the Report for that season, Part 11, the details are 
given of an etujuirv into this relation, by wdiieh it is shown that 
under the manui’ial praetiee in the Leewanl Islands, the tonnage 
of canes, per acre, and tlie sucime in the juice, jier acre, hear a 
esmstant relation to one another. The impc rtance of this fact was 
(|ui(*kly recognized, and from the next season (1003-1), tlie 
comparisons of V ields under the different manurial treatments 
have heen made on the* liasis of w'eight of canes instead of {>ounds 
of .sucrose in juice; so that a large amount of the tedious w^ork of 
crushing of eanes and analysis of juice has heen av'oided, wdiiU* 
dependable results have been obtained in a speedy and simple 
maimer. 
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The existPiiee of ^states in Anti^na possossiii^ij heavy olay 
soils Ims drawn attention to methods wliifli may l>e adopted for 
the purpose of making th»‘-ie st>ils mon* siiitefl for lh»' ^rowin^ of 
an^aiMjane, and the pivsenee of plentiful siippli(‘s of marl in pai*ts 
of the island has led t(» the su^^estioii that this may well he 
employed in the speeial eimnexion. Delinite experiments w(‘re 
carrieti out on one of theestat(‘s (Btnidals), in lht).‘h I and llHH-5 (see 
lleports for tln‘se seasons, p. 11 and \\ o2 . Tlu* ri\snlt.s show that 
the a]jplieation of marl (*ontainini^ o3*S jan* (‘('iit. of eahaum 
carbonate, at tlnwate of Id tons per aore, inei*(‘as(*d tlu yield of 
canes both in the (•as(M>f plants and of the rat(K>ns tliat came 
after them, while there was a visible impi*o\(snent in tln^eondition 
of the soil. IL was fnrtli(‘i- (lemons!I'ated that, where tramway 
haulage is available, an<l where the marl ('an be brought by 
gravity from a neiglibonring (juarry. tli(‘ (M)st per aeri‘ of marling, 
in Antigua, need not exceed £\. 

AllotI km' stM'ies of ex])eriments was suggested by the eii'eum- 
staiKH* that tile a])plieation of ])bospbates. as manm'(‘ foi- plaiil 
canes, did not appear to result in remiinerati\e \ ii'lds, iind(‘r the 
cfuiditions existing in the Leeward Islands. As 1 besr (‘\j)eriim'nts 
wer(M‘arried out in St. Kitts, tluw will hi' (|i‘st*ribed shortly wiion 
tb<'aoeonnt of hotani(' station and <*\p(U'iment station worL in 
tljal island is lM‘inggi\en ; tin* doiails are to lx* found in Part II 
of the Rep(jrts for lh02-.‘b lOdo-land 11101-5, pp. 52, 15 and 5, 
respect ively. 

Tho eonstiint (i(‘inonsti*ation by the r(‘snlts of tin*(‘\perim(*nts 
lliat tin* application of ]>en mamin* forms tin* most important and 
UH(*fnl m(*ans of iin'reasing tin* yields of sngar-(*anein tin* Leeward 
Islands has naturally diiM‘cted mneli ;itt(‘ntion to this and allied 
manniH's, partieularL’ in regard to theirc<mip(jsilion and manner 
of apj)lie.iti(m. Tlirongh this <'ireumstanee, int(‘i'est ing results 
arising from the aiial\sis of sneh maimi'es h.(\e b(*en made 
availabU* for the use ol ]»lant(*i's : tln‘sear(‘ to Im* found on pag(‘ 52 
of the K<*port for 10(15-0. 

A iinal maU(*r in eounexion with eollal(*ral e\pi‘rinn‘nts in 
relation to the mannrial lr<*atmenl of sugar-cane, is that att(*ntion 
lias b(x*n given in more ree(‘nt years to tin* cull i\at ion of ratoon 
eaiu‘s (Reports, lOtlT K, p. 0; 10t>8-0. p. 2d : and in that for 
lOdO-ltt), the aj)plieation of molasses to sngai’-eane soils (Report, 
IOdS-0. p. 2d; and in that for lOttO-Hb, the use of ealeiiim 
eyanamidi* and nilI’alt* of linn*, for sngar-eain* growing (K(*port, 
lOdO-Id), and tln*(‘tlee( of small apjilieations of lime on tin* a(*tion 
of artificial manures (Report, lddd-ll‘). Tliese mon* rei^ent 
e\pt*riments have not l)(‘en eondiieted sulfieiently long for d(‘tinite 
results to Ix* slated ; they slionid pro\(‘ of mneli nsf* wlu‘n tliese 
are (*V(‘ntnally available. 

coTj’ON. K\|)erimeij in (‘omiexion with 1 be revival of cot ton¬ 
growing in Antigua wei'f euinmeiieed in IddI 2 ami llM)2-?{ ; in 
the latter season ti'iais of si\ \ai'ietieH wen* niadi*, ineliiding those 
of Sea Island as lirsi growth and as simmumI spiiiig (or ratoons, as 
it is soiiieliiiies called mistakenly); no definite results werf* 
obtained. In tin* mwt y<*:ti*. tln*r(* w'(*r(‘ no (‘xp<*rinn*nls; the 
severity of tin* jiiseet attacks, particularly of tin* cottonworm 
{Alabama unjiUa/'ea). mad(* it nec(*ssar*y for tin* work to lie 
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directed toward giving assiatance throughout the island to those 
who had planted cotton, in order to enable them to cope with 
these, as tar as possible. The season 1904*5 saw the first experi¬ 
ments in crossing cotton, the crosses being Rivers (a Sea Island 
typo that had undergone long and careful selection in the Sea 
Islands) and native Antigua, and Rivers by Nevis Purple 
Leaf, both ways; this was an attempt to obtain a Sea Island 
hybrid possessing the haitly qualities of the wild native 
cotton, but no definite results for the season were obtained. 
Other work was concerned with experiments to determine 
the cause of the la(‘k of the uniformity in the distribution 
of the fuzz on Rivers seed, and it was found by grading the 
seed according to iliis character, planting the different kinds, 
and then grading again, iliat typical Rivers seed possesses 
a slight amount of fuzz at both ends; there was also the 
conclusion that both absolutely <*lean seed and fuzzy seed tend to 
produce seed o'f the typical Rivei-s’ kind. (See Antigua Annual 
lioport for 1901-5, and Afjricultural New», Vol. iV, p. 105.) 
In the next season, namely, 1905-H, variety tests were made 
with St. Vincent, (filberts and Centreville cotton, when the 
best results were ol)tained with the last-named kind, although 
the staple of the cotton produced was irregular. The matter of 
note is that cottmi selection ex[X‘riinents with Sea Island were 
cummenc(‘d on definite lines during this periofl. 

The iiK i*eased importance of the cotton industry, and the 
(*areful woi’k that was required in view of the untoward conditions 
that surrounded that industry, have c‘aused the scope of the in¬ 
vest igat ions to l>e hugely increased during aueceeding years; this 
is described as shortly as possible in what follows. The season 
190t)-7 showed that tJie attempts, made in l!f04-5 to obtain hardy, 
yet valuable hybrids of Sea Island cotton by crossing with Anti¬ 
gua and Ntn is native kinds, were a failure, on aceoimt of the 
large amount of weak fibre given by tlie plants growii from the 
see<l tliat had been obtained from crossing ; particulars of the 
results that were fortlicoming are gi\en in tables on }>ages 12-14 
of the Antigua Annual Report for 1905-7. Further work was con¬ 
cerned with trials in n*gani to the keeping qualities of selected and 
disinfecU'd seed, experiments in distances of planting, and 
a comparison i»f the success obtained with Rivers and Gilberts 
seiHl from different parts of the island, the results in connexion 
wiUi the last two being to indicate, respectively, that close 
planting decreases the yield of cotton, ana that no advantage 
was shown in rt'gard to planting a given estate with seed 
fi*om otlier cottou-gr(»wing centi*e.s in the island. This work, 
though very necessary and expedient, is overshadowed in 
iiiH>ortance by that of the cotton selection investigations, which 
were continued, in a gi*eatly extended form, from the previous 
season, following the scheme presented in the Went Indian Bulletin^ 
Vol. VII, p. 153. A detailed account of these experiments is 
coiilaiiied in the Went hidian Bulletin^ VoL IX, p. 220; it is 
sufficient to state hei*e that they showed that the effects of 
selection in iiupixivement are marked, and that they gave proof 
of tlie wisdom of conducting selection experiments for uie purpose 
of providing suitable strains for individual distriota During 
1907-8, the diflerent lines of work were followed in much the 
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same way, when varying results were obtained in reganl to 
selection, probably owing to tho character ot* the weather 
experienced during the season; these, however, continued to 
show that success is almost certain to follow properly devised 
selection (see West Indian Bulletin, Vol. IX., p. 221); the 
distribution of selected seed to planters was enlarged, and 
this feature of the work in connexion with selection is still con¬ 
tinued. Further trials with Centreville cotton indicated the 
inferiority of this kind to Rivers and Cilberts. The evidence 
that was constantly obtained to the effect that clean, blac'k seeds 
bear tho least desirable type of lint caused trials to be made in 
oixler to ascertain if this character was produced constantly, on 
the sowing of such seeds, and the necessity was shown for the 
elimination of seed of this type, for planting purposes. Other 
work included experiments in regarcl to the best distance for 
planting cotton which gave similar results to tlioso of the previous 
year and the commencement of trials with Caravonica cotton at 
Scott’s Hill. As regaixis the two succeeding seasons, 1008-h and 
1909-10, reselection from selected cottons continued to give in¬ 
creased yields; an account of tlie enlianced work undertaken 
during these years may be gi^en as follows. 

In 1908-9, trials made with Centreville and Stiibiig cotton— 
the latter a strain of Sea Island raised at Stirling Plantation, 
Barbados —gave very poor results for the former, while these 
wore only fair for the latter; continued experiments in distance's 
for planting ordinary Sea Island were not conclusive. I^he 
Caravonica cotton sown in the previous season grew well, but gave 
a very poor yield and was severely attacked by insect [)estH. 
During this period, several new lines of cx|>erimentation were 
commenced. In one of these, cotton seed was sown in ordinary 
soil and in soil treated eight days previously with car-lroii 
bisulphide, as well as in soil t»ver which trash mixed with 
soil had been bui’iied; largely increased yi(‘lds wei*i* olrtained 
with the carbon bisulphide, but with tlie binning the yield was 
decreased. Experiments were commenc-ed, on an estate just 
outside of St. John’s in regard to the ti’catmcnt of soil with 
artiti(!ial manures for the control of the flowei-bud maggot, and 
these were supplemented by an investigation at the Station to 
find if the flower-bud maggot of cotton is identical with that of 
the privet or wild coiiee ((^lerodeiuhon acnlenlum). The next 
season, 1909-10, saw the continuation of mucli of this work, when 
no definite results were obtained in regard to manurial ti*<*atment 
for the control of the hower-bud maggot, and tho cross-infection 
experiments with this insect, in regard to cotton and privet, were 
abandoned because of its absence, where observations were niad«*, 
from the buds of the latter plant. The similar small incidence 
of this pst on cotton also prevented any results from being 
obtaineain trials where the soil was treated witli Vaprite, in 
the hop of reducing its numbers while it was in the pupal stage. 
(Observations on the time of appearance of the Hower-bud maggot, 
in this season and the last, showed that this took place in (Ictober, 
indicating uniformity of behaviour from year to year in this rcsjject, 
and suggested the early planting of cotton for the purpose of reduce 
ing the msimage done by it; the usefulness of the adoption of this 
course was unmistakably indicated in expriments in which 



rotton was planted early and late, and a comparison made of the 
different yields. Ooss-infeetion exp<*riments with the leaf-blister 
mite of .'caeia did not show that this pest attacks cotton. 
The ti iaLs witli cai’bon bisulphide in Si>il for growin^^j cotton were 
not as eon(‘hisi>'c as those of the previous year. Hybridization 
experiments with (*otton were recommenced during this period, 
the following <*ross<"S being made : Sea Island x Southern Cross, 
Sea Island x Nevis Purple Leaf and Southern Cross x Antigua 
Native ; the crosses were made six times: three times with Sea 
Island as male parent and three times with this variety as 
female parent. It has been indicated already that success con¬ 
tinued to he obtained in cotton re-selection experiments ; in this 
connexion and as regards the distribution of selected seed to 
('States, the following (juotation from tlie Annual Report for 
lh01)-l() is of special signiticauee: ‘The majority of the seeds 
planted during the year was from selections nnuh' eitlnn* at the 
c^x])eiHm('nt stations or at estates, and it is worthy of note that 
the estates which did (‘xceplionally wcdl were planted with seeds 
st*leet(‘(l in the held and Laboratory hy oflic(*i‘s of the Agiicullural 
I)('])artinent.’ 

A linal matt(*r for mention and oiu' that is not desci’ilx'd in 
th('Ammal Reports of Hu* ]k»tanic and Lxjx'riment Stations is 
tlu* carrying out of manurial (*\})(‘rimcnts with cottim in Antigua 
(and St. Kitts and M(»utserrat) since UK)1, according to a plan 
published in the 4\(ji iruliuidl NeiV'is Vol IIL p. 2»>7. Tlie results 
ohtaimsl in these, so far, ha\<* Ix'en puhlish(‘d in the Wvsf Indutn 
HuUctin^ V^ols. VI, p. 217 : VIL p. 288 ; X. p. 2hh ; XL j». hit Tlu'y 
indicut(* that, in th<‘ Let'ward IslaiuL, soils in moderately good 
tilth do not rcijuiit* eithei natural or artiii(‘i,il manures for 
cotton production : though of course tlie (‘n][)lov im‘nt of natural 
manures and th(‘ gio\Niug oi gns'ii dressings ai*' r(*(jnired from 
time to time, in ^adt*! that the condition of the soil mav b(' 
maintaiiusl. 

K.XUKHIMKXrs \M I H MINOU INUl si KV ( K()l\s. 

ONIONS. The work in relation to this crop, which is growm 
chiehy as a catch cropw’ith sugar canc. has consist( m 1 rather of 
ehoi’ts to (*ncourag(* tlu* extensioH of tIn* industry by such methods 
as the giNing of advice in eoiuu'\ion with its cultivation and 
marki'ting, and the importation of st*e(l h\ the Departnu'ut for 
tlu* ns(* of grow'crs, to w'hom it is .sold at cost ])rice ; in the latter 
regal’d, since IIMMM, (|nantities of setsi amounting from 80 to 
over 800 11) and totalling more than 1,700 11) have been obtained 
from Tenei'ille and distributed lo |)lanlers in the C’olonv ; young 
nursery plants ha\(* also Ix'en sent out from time to time. In 
1008-1, a trial of the rt*d and w'hite \ arieties of t he H(*rmudu onion 
was made : the results obtained wen* iiieonehisive. i)ut gave 
a slight indi(‘ation m favour of the white variet v. .A similar trial 
eiiiulucttnl in the ue\l season gave a more d(*iinite result in favour 
of the red, ihongh repetition in lOOa-O attbrde(.i no inforniation,on 
ai’count of tlu* poor resiilt.s obtained through drought. A manu¬ 
rial trial vv’as eoudueied in 1900-7, w’lien the yields vvere in 
favour of manuring. In 1007-8, a small demonstration plot of 
onions was planted at one of the experiment 'stations. Finally, 
the position tiiat this minor eix>p has taken in Antigua 
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may be judged from the following quotation from the Annual 
Report for 1909-10,p. 11 : ‘It would appeai*-safe to say that the 
growing of this crop is hrmly established in Antigua, and if no 
unforeseen circumstances arise, an increased aiea can be looked 
for in the future,’ 

PINE-APPLES, LIMES AND COf ()A-Nu 1 s. The conditions at 
the Botanic and Experiment Stations do not permit of the success¬ 
ful growing of pine-apples, so that little lias been done in the wav 
of experimentation, since 1900-1, when trials of varieties and with 
methods of packing were made, and 1901-2, when the trials were 
continued, and investigations in relation to disease were made, 
except in 1904-5 when there was an unsuccessful attempt to 
grow plants at the station for the purpose of making observations 
on the pine-apple diseases ; the work in connexion with this crop 
has consisted chiefly in giving adv ice as to its cultivation, though 
the amount of such work h^as decreased materially since the 
decline of the export industry. The position is much more 
encouraging in regal'd to lime-growing, as an increasing demand 
for plants testifies that the industry of lime production is increas¬ 
ing in extent, in Antigua ; evidence of the greater demand is 
furnished by the records at the Botanic Station which sliow that, 
out of nearly 35,000 lime plants <listrihuted during the ten years 
1900-1 to 190(1-10, more than 23,(MK), or about two-tbirds, have 
been sent out within the last three years, 1907-8 to 1909-10. The 
only other minor industry that has rec*eived an inen^ased amount 
of attention during recent years is tlie production of cocoa-nuts. 
The amount of land available in Antigua for this is not great, so 
that the output will he restricted at the best of times. There is 
a healthy interest, however, in attempts that are Inmig made to 
extend tlie growing of the (‘occa-nut palm, as is evidenced by tlie 
increased distribution of plants from the Botanic Station—1907-8 
214, 1908-9 1,975, 1909-10 1,800. 

EXPERIMENTS WITH MINOR ( HOPS. 

PROVISION CROPS. The trials \Nith minor precision crops 
(besides those in the peasant garden) ha\e been made with the 
following kinds, Jiiid during the seasons indicated in the table, 
in which the times of experimeiit witli any given cro[) are 
indicated 
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The results for sweet potatos and yams, for the ten years 
1900-1 to 1909-10, are summarized in the Annual Keport for 
1909-10, and attention may be drawn to the tables that are 
given in this. Tin* experiments with cassava, commenced in 
1902-3 and conducted because of the realization of the want in 
Antigua of a crop of iliis kind, wei*e extended to include trials 
with sweet and bitter creole varieties, and with Colombian 
varieties, of whicdi the last were found to maintain theij- 
characteristic property c)f being I’emarkably free from hydrocyanic 
acid, when grown in Antigua. It was found, however, that 
these showed a parlicularsusoeptilnlity to attacks by caterpillars, 
and that they were inferior to varieties fi’om Montsen’at and 
fi*om Jamaica (the latter of which were introduced in 1909-7) in 
yield, and in stan-h prcKluclion ; though they were superior as 
regaixis cooking ({ualities. In a general way, though greater 
success has been obtained in recent yeare, it is found that the 
soil of the experiment station where the varieties are grown 
is not suited to the remunerative raising of cassava. The 
investigations with ground nuts were unsuccessful, in 1900-1. 
Variety trials were commenced in 1907-8, and continued in the 
next year: in 1909-10, the Spanish variety, only, was planted. 
The results have been uniformly indifferent, owing appai*ently to 
the unsuitability of the soil at the experiment station to the 
cultivation of ground nuts. The trials with Natal peppers in 
1904-5 weiv successful. Eddo.s and tanias have given fair 
i*e8ults, but the uuoertaiuty of the crops causes them to be grown 
to a moderate extent only, in Antigua. Finally, in i*egard to 
cowpeas, the Black Bye and Iron varieties gave the best yields: 
while the only trial with toiuatos on any scale, in 1906-7, showed 
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thi^t the kinds planted were very susceptible to the disease caused 
by Bacillus soUiuaceai'um^ 

COKN AND MELLKT CROPS. The extent of the Important 
experiments with corn and millet cmps is shown in the following 
table :— 



111 the earlier years, the experiments with Indian corn included 
trials with varieties from the United States. These were uni¬ 
formly unsuccessful, and were replaced hy attempts to effect an 
improvement of the native varieties by crossing them with some 
of the best among the former, when no better results were ob¬ 
tained. The native kinds had always given the best yields, so 
that, since 1905-t), t‘f!brts Imve lieeii made to improve these by 
selection; in 1909-10, however, the root disease of maize caused 
the results to he N(*ry pool*. Useful work in connexion with 
selection is neverl lieless being done on sev^eral of the estates, by 
planters As regards (luinea corn, the carliei* experiments 
included trials watli differtmt varieties, and it was found that 
Nevis eorn ga\e the (|uickest return as a fodder, while it showed 
a good capacity for resisting drouj^ht; the only others that 
merited attention were white Chunea corn and Kafir corn. 
Since 1907-8, varieties from NortJiern Nigeria liave been grown ; 
they possess a disadv antag<* in the extent to wdiich the seed is 
eaten by birds. Tlie thiid crop included in this section —broom 
corn—has rectuved a large amount of attention at the experiment 
stations, since 1902-8, and there have been several attempts 
by the Agricultural Dt'partimmi to iiilroduce the making of 
brooms from tlie corn, more especially as a home industry. 
In 1904-5, fsirlv good reports were obtained in regard to 
samples of the corn grown in the island and sent to Canada 
and the United States for examination hy broom corn factories; 
in the Annual Repoi't for that year, information is given as to 
the demand and kinds re<juired in tlie markets of tliese countries. 
The work in the seasons 1907-8, 1908-9 and 1909-10 included 
trials of various distances of planting ; in the first two perifKls, 
these gave yields slight ly in fa\oiir of the closer planting, with 
the production of a finer corn than when the <*rc»p was grown at 
the larger distaiict's, whereas in 1909-10, the more widely plant¬ 
ed corn yielded the greater weight of brush. In the last-named 
season, experiments on a larger scale were made by planters on 
estates, and the plants were found to yield a high proixirtion of 
seeds to heads; the Report for this penod presents inWmation 
gained in the experiment stations as to the best method of hand¬ 
ling the crop. 
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QRBBN BRiBssiNG CBOFS. A summ^ of the rejpoxted tr^ 
with green dressing crops, in Antigua, is given in the following 
table 
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The results of the earlier experiments were mainly to show 
that the bonavist bean and woolly pyrol are useful vgreen dressing 
pljsiits fordhntigua, while the soy bean and velvet bean proved 
vmitormly unauooeasful. With reference to the last, material 
distributed for trial on estates, in 1900-1, gave results which 
showed that the velvet bean is of little value as a green dressing 
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in Antigua, owing to its sui^ptibility to insect abtaoka 
During most oi the time under review, there has been a steady 
distribution of seeds of leguminous plants, for use on estates in 
Antigua, as the need of such plants in the island is fully recognized, 
both for the food which their seeds afford and for the purpose 
of providing green dressings. Since 1907-8, the trials with green 
dressing plants have been largely extended, and useful results are 
now forthcoming from them. In this year, the experiments 
indicated that the following may be particularly recommended 
for employment in Antigua: Barbuda bean, woolly pyrol, 
bonavist bean and Babrioou bean ; the necessity for further 
trials was indicated in the case of the soy bean, while white 
mustard, sand vetch (tares) and Japanese clover Wei's not recom¬ 
mended. The chief drawback to the use of cowpeas has been the 
frequency with which they have suffered from bad attacks of 
caterpillars ; Paris green and lime, in 1907-8, even in the propor¬ 
tion 1:90 was found to scorch the leaves, while in the next year 
lead arsenate, either alone, or with lime 1:7, did little injury to 
them, but gave indications that it must be applied early if it 
is to be effective against caterpillars on cowpeas. It is a matter 
of some interest that, in 1908-9, most of the cowpeas tried on 
estates remained free from insect attacks; in the trials on the 
experiment plots the variety Iron gave the liest results. The 
green dressing plants sj^cially recommended for use in the season 
just mentioned were Barbuda bean, chicory (for heavy soils)^ 
sword bean, pigeon pea, Java crotalaria and woolly pvrol, though 
the last was found to be susceptible to attacks of red spider. 
Java crotalaria yielded more green dressing material than 
the pigeon pea, for which it is suggested as a substitute. 
Bokhara clover was tried as a green cfressing; on the results 
obtained, it is n*commended for employment on estates, on a small 
scale, as a cattle food. 

In the last period under review, 1900-10, the best yields were 
obtained from tne Bengal bean ; the susceptibility of this plant, 
however, to insect attacks rendex-s some form of control necessary, 
and this has been provided successfully jn the foi’m of Pans 
green and lime in the proportion 1:10*-a mixture vdiich scorches 
the leaves but does not prevent new growth from being made 
immediately, to take their place; the best stands of the Bengal 
bean are obtained by sowing the seed at a time of good rains, or 
by planting them deeply in the soil. Among the other plants^ 
Java crotalaria showed special immunity from insect attacks, 
In addition to these, the Barbuda bean continued to be recom¬ 
mended highly as a green dressing plant for Antigua, and the 
recommendation extended to woolly pyrol and pigeon peas. The 
results obtained by growing the castor oil plant as a green dressing 
were somewhat poor, being inferior to those of the previous year. 
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7ASTDBE AND FODDER CROPS. Defcails coDceini ) fr O e 
following appear in the difi'erent reports :— 


M ht ><5 TO 1 -^ 0(3 ot S 


iiiil 


Alfalfa {Medimgo sativa) 

Teocdnte {Euchlaena meocicana) 

Mai^fi^el wurzel {Beta vulgaris, sp.) 

Guinea corn {Andropogon 1 
Sorghum, var. vulgaris. / *“ 

Befugee bean . 

Tlape {Brarnica Napus) . 

Bokhara olover . 

Dwarf Eftftox rape . 

Japanese millet . 

Sainfoin (Onobrychis sativa) 

Australian salt bush (Atriplex t 
midnrin) . 

Pennisetum ce^ichroides . 

Saccharunt ciliare . 


+ + + 


Tn the first expenments recorded with alfalfa (1901-2 and 
1902-3), difficulty was found in establishing the plant owing to 
the attacks of caterpillars ; unsuccessful trials were also recorde<l 
in 1905-B, while in 1908-9, when the seed used for planting was 
treated with nitro-bacterine, the residts indicattsi that alfalfa is 
probably best suited to the wetter p)rtions of the island. As 
regards Sacckarum ciliare, it is doubtful if this would he eaten by 
stock, but if this is the case, it would Ih^ a valuable fodder in 
Antigua; it is suggested as an excellent wind-break for cotton 
fields. In 1907-8, varieties of Guinea corn Irom Northern Nigeria 
were tried; one of these (Mazzagua) proved to be distinctly 
afuperior to that grown locally. In this and all subsequent 
experiments the produce obtained from t he varieties w^as small, 
on account of theft of the grain by birds. Teosinte, in the three 
years in which it was tried, gave evidence of successful growth, 
provided there were no insect attacks. The experiments for 
1909-10 are notable l)ecHUse they included trials with dwarf Essex 
rape, Japanese millet, sainfoin and Australian salt bush, the 
first of wliich had been grown for the first time during the 
previous vear, when less success was obtained with the crop than 
in 1909-16. The Japanese millet gave a poor yield, and the 
j^neral appearance of the plant was unhealthy. Sainfoin grew 
dowly, but remained free from disease; while although the 
experiment with the Australian salt bush was of a limited 
oharaoter, the plant showed itself likely to be a valuable acquisition 
in the drier pi^ of the island. 
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OIL CROPS. Th« different reports contain details of empp 
yielding oils (both fatty and essential) as follows : — 
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Castor oil (Rtcirms communis) 
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Sesame {Sesamum indicum) 
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Lemon grass . 
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Groundnut (Arachis hypogaea) 
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Soy bean (Gh/ciuc hispidn) 
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Among the above crops, Ihe <*aslor oil plant is only grown 
in Antigua to a very limited extent, mainly as a gn>en dressing. 
In the trials, there was no success as fai* as a conmu'rcial yit‘ld of 
the seeds w'hs concerned in any season excerpt 1908-11 and 1909-10, 
w'hen fair results were obtained, thos(‘ in the latter period being 
inferior to the ]*esults of 1908-9. Himilar experience, as regards 
the return of seed, lias Ixani gaincMl with sesame*. When it W’as 
first tried, it was attacked by a fungus disease w'hi(*b apjiarently 
was amenable* to treatm(*nt of the se(*d wdth eoppei* sulphate 
solution; generally, the plants ba\e b(‘en lu*altliy, but as lias 
just lieen stated, the disadvantage is the poor return of seed. 
Lemon grass, in 1904-5 to 1900-7, made good growdli in spite of 
tlie dry w eatln*!*, and did not show any evid(*nce of insert att.ac*k. 
These conditions have obtained in subseciuent seasons, including 
1907-8, when plots of West Indian and (VM*hin lemon grass 
{Cymbupogov flvxuosuH) were planted ; some of the material from 
the plots bearing these w^as used in 1908-9 foi* distillation expen'i- 
ments, the results of which are reeonleil in the Went fuiliav 
Bvlleiin, Vol. IX, p. 205, 

Among leguminous plants yhdding oil, the ground nut was 
tried in 1907-8, the* \arieties being Dixie (liaut and Tennessee 
Red, w^hen the yields w^ere poor in lioth c’ases, probalily on account 
of the heavy soil in which the plants w^crc growui; the foliage w’as 
attacked liy catc'rpillars, but the insects wa*r(* kept in <*hcck 
without damage to the leaves, by using Paris green and lime* 1:0. 
In 1908-9, the kinds tried were Dixie (liant, Carolina liunningi 
Spanish and Tennessee Red ; the r(*sults obtained were still only 
fair on account of the heuviiiess of the soil; ('arolina Running 
.showed the best capacity to cover the grf)uud. In the last year 
of tnal (1909-10) t be Spanisli variet 3 % only, was employed, and 
the results .su])ported the opinion that the soil w'as too m*avy for 
the growing of groundnuts; tlie attacks by caterpillars wen* 
controlled by the use of Paris green and lime 1:0, by whicdi the 
leaves were scorcherl to some extent. Another legiiminouH oil 
seed, namely the soy bean, has proved itself capable of making 
growth under the conditions in Antigua, but this has always 
been very small, both at the Experiment Stations and on the 
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manure. There are also the additional conolusioins, namely tlmt 
estates where it has been tried. It would appear that this 
circumstance is due to the absence from the soil oi the particular 
strain of nitrogen>colleoting bacteria which live in symbiosis with 
the soy liean, and the remedy has been suggested of inoculation, 
or of continually growing the plant on the same area49 of soil with 
the hope that the requir^ particular strain of the organism will 
be developed. Finally, as regards oil crops, it may be mentioned 
tliat cocoa-nuts have already received treatment under the heading 
Minor Industry Crops. 

Mtscellaneoxts Experiments and Suriects. 

.These liave included trials witli the following, which are 
recorded in the years shown : bee-keeping, to 1908-9 ; buck¬ 

wheat, 1907-8 and 1908-9; Caravonica cotton, 1907-8 and 1908-9; 
distillation of lemon grass oils, 1907-8; egg plant, 1900-1; German 
millet, 1900-1 ; grape vines, 1901-2 and 1902-8 ; hedges, 1900-1 to 
1903-4 and 19()5-f) to 1909-10; inseetieides (in addition to the 
ordinary ones) siuli as Seheele's gn^n, green arsenoid, London 
puiple, all of which are recorded in 1900-7, and Mortide Bed in 
1907-8; macaroni wheat, 1908-9; millions—the mosquito-destroying 
fish, 1905-0 and 1900-7 ; Natal peppei's, 1904-5 ; poultry, 1904-5 to 
1900-7 ; preservation of gate posts, 1909-10 ; Southern Cross cotton, 
1808-9 and 1909-10; sunflower, 1900-1; tree-planting experiments, 
1909-10 ; vanilla, 1900-1, 1901-2 and 1905-6. Information is also 
included concerning re-aftbrestation (1901-2 to 1908-9), and 
measures for the fumigation of imported plants (1909-10). 


ST. KITT8-NEV1S. 

Staff. 

At the time of the report for 1901-2, Mr. W. Lunt, fi*oin 
Kew, had been api)ointed as Curator, from tlie Trinidad Botanic 
Cardens, in 1898 ; this officer had been on leave in 1901, when his 
duties were performed by Wade, the foreman. At the time, the 
work of the sugar experiments was earned on, on various estates, 
under the supervision of the managers ; while the field work at 
the central station was kindly taken care of by thQ Hon. E. G. 
Todd and Mr. W. D. Gordon, Managers of Buckleys and Con 
Phipps estates. Vacation leave was taken by the Curator in 
1902-X ftnd spent in Dominica, his duties being performed by the 
foreman, H. Holder, Mr. Lunt died in 1903*4, and Mr. L. M. 
Kortright acted in his place, while Mr. F. B. Shepherd, Superin- 
ent of the Government Farm, Antigua, was placed in temporary 
charge of the Botanic Station and of the sugar-oane and other 
experiments. 1904-5, Mr. Shepherd continued to act as Curator 
and Superintendent of sugar cane experiments, and was subse¬ 
quently confirmed iu the appointment of Agricultural Superin¬ 
tendent, which he holds at tlie present time. 

Ornament \L and Usepitl Plants. 

The maintenance of the Botanic Station in St. Kitts became 
a charge on Imperial funds in 1898, and it is hero that the chief 
collection of ornamental and permanent eoononiio planta is kept 
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niree years later, in 1901, experiment plots were laid out at 
La Ou^rite, for the purpose of making trials of the inoi'e tern* 
porary crops. At tne station itself, the j^)erinanent eolleotions of 
plants have been maintained, and additions are made from time 
to time as they become expedient. At the same time trials have 
been made with cacao and rubber on certain estates in the 
country. Further particulars of the Botanic and Experiment 
Stations in St. Kitts, in this connexion, will be found in the 
Report for 1906-7. 


Economic ExcKRiMENm 

EXPERIMENTS WITH STAPLE (^ROPS. 

SUGAR. The experiments are being carried out at LaGuerite 
estate and seven other estates in the island, under the charge of 
the chief agricultural officer. The analysis of tlie inioe of the 
canes^grown for the experiments is made in a small lalwiratory 
at La (Tiierite by members of the staff of tlie Gov(‘rnment 
Laboratory Antigua. In regard to see^lling canes during 1899 
to 1907 the total number of cuttings distributed was 182,250. 
As regards later years, in 1907-8, 17,000 cuttings were distributed 
and there wei*e Ilitl variety experiment plots and 192 mannrial 

f lots, the latter as in Antigua lieing with ratoons alone, 
n 1908-9 the experiments on two of Ihe estates were 
abandoned, as cotton was chiefly being grown ; these were re¬ 
placed by others on bind kindly ])rovided ; in this year tliere 
were 340 variety experiments and 192 matin rial experiments witli 
ratoons. All these trials are being contimu d at the present time, 
and the general results are given below. This fiarf of thca(‘count 
may be closed by saying that the mimher of cuttings of good 
^arietie8 of cane distributed in 1009-10 was 14,300. 

Dealing with the \Hritdy and mnnurial experiments in a 
broader way, it may be said that tliese are condnctinl on the same 
lines as those in Antigua, ami (he fact tliat the latter have been 
treated of at some length prechidos the necc^ssity for giving 
detailed attention here for the similar trials in St. Kitts ; the 
general results will therefore he presented shortly. Before this 
IS done however, it will lie well to <lraM' attention to an additional 
phosphate experiment with sugar-cane, carried out in St. Kitts, 
in 1902*3 to 1904-5. ami given attention in the large sugar-cane 
r^orts for the Leeward Islands, Part IT, for those years (pp. 52, 
45 and 5, respectively). Tlie experiments were laid out in 
duplicate on five estates as follows, all the plots having received a 
preliminary treatment with pen manure : (I) no manure; (2) 6011). 
nitrogen as sulphate of ammonia, 6011). potasli as sulphate of |r>otash, 
no phosphate; (3) lOft. phosphate as basic phosphate, 6011). 
nitrogen as sulphate of ammonia, 6011). potash as sulpliate of ix)tash. 
The results in 1902 showed that phosphate was oemTiciai in one 
case, but it should be said that the yields from the nitrogen and 
potash plots were abnormally low. In the next year there was no 
gain from the phosphate, and in 1904-5, the addition of phosphate 
reduced the yield in every case. Thus the results, of these addit¬ 
ional special exjjeriments confirmed those of the larger, main series. 
As regards general results, these in 8t. Kitts are very similar to 
those of Antigua, namely that with proper tillage and applications 
of pen manure, plant oanes do not necessarily require artifioa' 



416 


the use of phosphates for ratoon canes is unremunerative, and that: 

‘ nitrogenous artifical manures such as nitrate of soda and sul¬ 
phate of ammonia applied to ratoon canes, are likely to give 
profitable increases of yield in seasons of favourable rainfall.’ 
(See Phamphlet No. 68, Mnnurinl Experiments with Sugar-cane in 
the Leeward Islands, 1909-10.) 

COTTON. In 1903-4 cotton distance planting experiments 
showed the use of closer rather than wider planting. At this 
time an experiment was made with Sea Island cotton in Anguilla, 
and a large (quantity of seed was distributed for planting in this 
island and m Nevis. At the same time applications were 
received for over 4,000ft). of seed, for planting during the coming 
season in St. Kitts, Nevis and Anguilla ; this demand was in 
response to a circular issued by the Imperial Department of 
Agriculture. The encouragement of the cotton industry con¬ 
tinued during 1004-5, and lectures were given bv the Department 
of Agriculture, literature also being distriouted by the Depart¬ 
ment including Pamphlet 31, The -1 B C of Cotton Planting. 
In 1905-6 fair results were obtained vith tiials in the experiment 
plots at the Botanic* Htatioii and La (luerito; in this season 
inanurial experimentH similar to those in Antigua and Montserrat, 
on the lines lad down in the Agricultural Neic*<. Vob TIT, p 327, 
were commenced and received subs(*(|uent report in the We^t 
India Bulletin, Vols. VI, p. 247 , VII p. 283 ; a. p. 269 ; and XL 

£ 60, as well as in the annual accounts of the botanic station work. 

xperiments in regard to distances and time of planting have, 
been steadily connrined since, and receive an account in different 
reports; it may be said that the general result of the nmnurial 
experiments is the same as that for Antigua and Montserrat 
while other trials have been in fa\our of early planting, as in the 
case of other islaiids. Additional woi k in 1905-6 included trials 
with various kinds of Sea Island cotton, and reports were received 
from the British Cotton Growing Association on* the samples 
produced ; it is in the Ilep)rt for this \ear that a general account 
of the cotton industry in tlie Presidenc\ began to be presented, and 
the inclusion of this has continued icgiilarly since. In 1907-8 
first mention is made of definite sc^ selection experiments 
accordiim to the scheme described in the West India Bulletin, 
Vol. VII^ p. 153 ; this work has gniwn greatly in extent, and the 
pi^sentatioii of tabulated details has been commenced in the 
Report for 1909-10 The following table gives in pounds the 
exports of cotton from the Presidenc*v for the years 1904 
to 1910:- 


Inland, i 


Yeu Year 
1908, 1909 


!St. Kitt*< *24,107 87,070 1 l‘>l.7«2 269,109 20.\682 j 2»),940 j 241,717 

Nevw .. *28,419)14 4.721 126,044 136,670 177,427 116,998 113,722 

Anguilla I 1,661 31,997 81,^50 59,6641 76,200 j 56,120 :i6,300 


391 , 739 ^ 


326,456 
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EXPERIMENTS WITH PBOVIStOX AND OTHER CROPS. 


These have been monthly carried out at the La Gu^rito 
Experiment Station. They reeeiv(‘ particular notice in thi» 
Reports, as follows : — 
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Triak made iu 1905-6 with Montsetrat and Colombian varie¬ 
ties of cassava showed that the latter were much affected by 
drought, and this experience was repeated in 1907-8; while in 

1906- 7 and 1907-8 they were attackea by red spider ; in 1908-9 
the trials with Colombian varieties were abandoned on account 
of continued discouraging results, and it was concluded that 
these are not suitable for growing in St. Kitta A successful trial 
of the variety Black Stick, received from Anguilla, was made in 

1907- 8, and this gave better results than all the others in 1909-10. 
As regards onions, the Report for 1905-6 give details of the pro¬ 
ducts from the growing of this crop, and these are again present¬ 
ed the next year. A trial made in the former period indicated 
that there was no difference in yield between the white and the red 
Bermuda varieties, under the conditions of the experimenta In 
1907-8, trials with onions were abandoned, as it had been proved 
conclusively that they may be grown profitably in St. Kitta 
The experiments with sweet potatos were mostly variety triala 
There were others in which seedlings were sown, and at first 
these gained larger yields than the parent varieties, but in 1908-9 
the yields from tlie seedlings were so poor that further trials are 
reported as being made in order to find out if the apparent 
inferiority was due to the season of planting or other cause; 
there is no mention of the results of this work. Trials made 
with ground nuts in 1907-8 did not meet with success, owing to 
the receipt of heavy rains at the time of the development of the 
fruita In the next year, comparison was made of tlie varieties 
Dixie Giant, Spanish, Tennessee Red, Carolina Running and the 
local kind, when no gain was received from planting the iinpcirted 
varieties, on account of their being attaeken by disease, Bettei* 
I'esults were abtained in 1909-10, and trials of liming for ground 
nuts made in this season were inconclusive. Accounts of tlie 
ground nut experiments in St. Kitts appc'ar in the Agricultural 
iVeics, Vol. Vlil, pp. 206 and 404, and the Went Indian Bulletin^ 
Vol. XI, p. 161. 

With reference to eddos it is observed that the variety 
White Nut is better suited to St. Kitts conditions than Red Nut, 
the latter of which has not been found to thrive well in light 
soila Experiments with sesame show that there is not much 
chance of its being utilized as an oil crop in St. Kitts at the 
present time, because of the tediousness of the collection of the 
seed, on account of the fact that this does not all ripen together. 
In 1909-10 crossing experiments were made with maize, and the 
hybrid seed was distributed on estates, and kept at the Station 
for future experimentation. Lastly, in regal'd to green dressings, 
uelvet beans nave been found more suitable for cultivation than 
woolly pyi^ol, o\ving to the susceptibility of the latter to attacks 
of eel worms. 


Miscellaneous Chops and Subjects. 

These include, with dates of their report, the following: 
agricultural education at the Grammar SchooL 1902-3 to 1909-10; 
agricultural shows, 1904-5 and 1906-7 to 1009-10; cacao, 1901-2, 
1^-3, 1903-4 and 1905-6 to 1909-10; cadet system 1909-10; 
Courses of Reading, 1908-9; exhibitions, Canaoian, 19Q7-% to 
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1909-10; hedges 1905-6 to 1900-10; insec*ts and insecticides, 1906-7 
to 1908-9; lectures to teachers, 1901-2 to 1903-4; liiuetJ, 1901-2, 

1908- 9 and 1909-10; millions, 1905-6; nutmegs, 1901-2 and 1902-3; 
Permanent Exhibitions Committee, 1907-8 to 1909-10 ; pine-apples, 
1902-3 ; plant fumigation, 1908-9 and 1909-10 ; rubber, Castilloa, 
1904-5 to 1909-10 ; rubber, Funtumia, 1904-5 to 1909-10 ; rubber, 
Para, 1905-6, 1906-7,1908-9 and 1909-10 : school gaixlens, 1901-2 to 
1904-5 and 1906-7 to 1908-9; stock, 1901-2 to 1909-10 ; tobacco, 

1901- 2 to 1903-4 and 1905-6 to 1909-10. 

In 1901-2, seeds of cacao, nutmegs and limes were imported 
ill considerable quantities for use on estates ; and in regard to the 
first and second, another importation, for Ne\ is, took place in 

1902- 3. As regards cacao, the efforts to extend the cultivation 
were continued in 1904-5 and there were increases of the area 
cultivated, particularly in the next two years. Some of the cacao 
came into bearing in 1907-8, and signs of success showed them¬ 
selves at one of the centres. In 1908-9, most encouraging results 
were received, and a further extention of the area in the crop was 
made. There was no increase of the area in 1909-10, but 
this was inteuided for the near future. An interest was 
being taken in lime cultivation, in 1908-9, both in St. Kitts and 
Nevis, and fairly large areas were being plantenl on two estates 
ill the former island. The area was still steadily increasing in 

1909- 10, and plants were lioing raised at La Guerite to supply 
the demand, 60,000 being ready for sale. 

An experiment in tobacco-growing was commenced at La 
Guerite in 1901-2; this included trials of fermentation, and in 
1902-3 an unfavourable report was received on samples submitted 
to England, owing to faults in the drying and curing. The 
Report for 1903-4 states that Sumatra and Havana were being 
grown for curing. In 1905-6 an experiment made in growing 
plants from locally produced Havana seed, under cheese-cloth, 
showed unmistakably that toba<*co, with good leaves suitable for 
cigar wrappers, can be grown in St. Kitts; another experiment 
in the open, and employing locally produced Sumatra seiHl, was 
also successful. In 1906-7 a report from London on samples 
forwarded during thi‘ previous year showwi that the toliacco had 
not received iidetpiate preparation , a continuation was made of 
growing tobacco under shade and in the sun ; the conclusion from 
all the expenmeiits, so far, was that tobacco could be grown in 
St. Kitts for the local market, but not for consumption in 
England. Experiments were made witli Havana, Sumatra, and 
Virginia varieties in 1907-8, and samples wen* sent to London 
for report; the latter was more favourable, but it was stated that 
the burning qualities of the pro<luct were still deficient. The 
trials were continued in 1909-10 and more samples were 
sent to London and Barbados; the reports on these were 
not favourable. Information regaling rubber in St. Kitts shows 
that in 1904-5 plants of Castilloa elmtica and Ficus elastica were 
raised at the Botanic Station, and the intention is expressed to 
extend rubber cultivation in the island. By tlie next year the 
plants had made good progress, and the area Has increased by 
means of plants and seed from the Botanic Station. During 
this period, fifty plants of Para rubber were purchased from the 
Botanic Gardens, Trinidad ; this is the first record of Para rubber 



n this Presidency. By 1906-7, between 4,000 anrf 5,000 trees of 
(Jastilloa and Funtumia were growing, the greater number 
being of the former kind ; the progress was satisfactory. The 
Para rubber was also mowing, but doubt is ex^essed as to its 
suitability to the limited rainfall of the island. By 1907-8, there 
were no indications, from the progress made, that either Castilloa 
or Funtumia would succeed very well as rubber-producing plants 
in St. Kitts ; the trees were therefore being used as shaae and 
wind-breaks for young cacao, and it was intended to extend their 
employment in this connexion. Fiactw elostica fruited in 1908-9, 
and during this time plants of Para were being raised at the 
Station for experiment. Castilloa and Funtumia were growing 
well in 1909-10, and plants of Pam raised at the Station were 
planted out on estates. 

It should be mentioned that reports on Agricultural Educa¬ 
tion at the St. Kitts Grammar School have been rendered regu¬ 
larly since 1902-3. 


NEVIS. 

Staff. 

The experiment Station at Nevis, whicli is regaixled as a 
branch of tiiat in St. Kitts, was started in 1903-1, with G. Walwyn 
as Agricultural Tnsthictor. In 1904-5, Mr. J. S. Hollings was 
apjK)inted in temporary charge of the Station, and to perform the 
duties of Agncultural Instructor. In the next year, Mr. Hollings 
held the post of Agricultural Instructor and at this time the first 
independent re})()rt on the Station was issued. Mr. Hollings 
resigned in 1906-7, and for pax*t of this pei'iod, Mr. J. O. Maloney 
was stationed in Nevis for tlie sjiecial purpose of assisting peasant 
cultivators to combat the cotton worm, which had become a 
serious pest. In 1907 8, Mr. Maloney was appointed as Agricul¬ 
tural Instructor, and holds the post at the present time; this 
officer received six months’ sick leave in 1909-10, and his duties 
were performed by Mr. C’. C\ Greaves. 

Ornamental and Useful Plants. 

As is stated alH)ve, the Iminch station at Nevis was formed 
in 1908-4. It exists solely as an experiment station, and little 
attention is given to the collection and growing of permanent 
ornamental or economic* plants. A further use of this Station is 
for the purpose of distributing planting matenal. 

Economcu Experiments. 

experiments with staple crops. 

COTTON. In 1904-5 planting distance experiments gave 
resiiltA similar to those obtained in St. Kitts; during the time, 
manurial experiments wem conducted by planters, and this was 
the case in tlie second year, reports of the returns being sent to 
the Antigua Agricultuml Deiiartment. Planting distance experi¬ 
ments in 1905-6 supported the fonner residts. In the next year 
a successful experiment was made in growing Sea Island cotton 
aud in the control of cotton peats ; the report for this period, as 



421 


well as those succeeding it, gives an account of the progress of 
the industry in tlie island. Manurial experiments according to a 
definite scheme, as well as other trials for the purposes of demon¬ 
stration, have been continued since 19OS 0 up to the present time ; 
in this year Stirling seed was raised at the Station. In 1900-10, 
a trial of the Heaton \arietv of cotton was made, but this was 
found to l>e subject to boll-dropping. KxjHnnmeiils conducted 
during this period dcnumstrated that cotton should nc»t be planted 
late in the season. 

ST^GAK. In 1909-10, \Mrieties o) sugar-cane wtnv introduced 
and grown, 10,200 cuttings being distributed for planting, for 
trial, in different parts of the island ; these included B 208, B.254, 
B.;i76, B.398, B.H25, 111753, R459H, RllO, L).l()9 and Healy 
Seedling. In the reixirt for this period, an account of tin* sugar 
industry is given, ana it is .stated that an ex[)eriment with fifteen 
cane varieties was eommenced at f’inneys estate. 


WXPKRIMHINTS WITH l»ROVIS10N AND OTHRR (^ROP.S 


Information concerning experiments with I hose appears as 
follows : 


PROVIHUIN CHOPS. 


Sweet potatos 
Knglish potatos 

Yams .. ... ... . . 

Kddoes 

Onions . 

Cassava 
Yam bean 
Cowpeas 
Pigeon peas 
Ground nuts .. 

Soy beau . 

CORN AND MILLKT ( HOPS. 


Cruiuea corn 
Maize 

Bi’oom corn 


(iRRRN DRESSING ( ROPS. 

Velvet beans 

Cowpeas .. . 

Pigeon peas 

PAHTUPvR vvND PODOKR ( ROPH. 


Guinea corn 


OIL CROPS. 

Castor oil plant 

Ground nut . 

Soy bean . 
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In regard to Guinea com, experiments with a variety called 
Turks Island showed that this was very effective as a wind-break, 
but the best yields^ by far, were obtained from the kind called 
Guinea wheat, which nad been secured by the Commissioner of 
Agriculture at a recent agricultural show in the Island. 
Gmombian varieties of cassava failed in Nevis, as in St. Kitts, 
and from the same causes. In 1907-8 and 1909-10, the variety of 
cassava called Black Stick gave success similar to that which has 
been obtained in St. Kitts. Continued ex^riments with onioils 
have shown that these can be produced and exported successfully, 
but a more extended market is required for the industry. By 
1909-10 the small industry started five years before had grMually 
increased, and during the year onion seed imported from 
Teiieriffe, through the Imperial Department of Agriculture, and 
otherwise, was sold to piantei's at cost price. Trials reported 
with broom corn, ground nuts and the poy bean have not been 
successful. 


MiSC ELLANEOUS CkOPS AND SURTECTS. 

Information is available in the reports as follows: 
Agricultural and Commercial Society, 1904-5 and 1905-6; 
agricultural shows, 1904-5 to 1908-9; Arbor Day, 1908-9; cacao, 
1904-5 to 1909-10; capsicums. 1904-5 to 1907-8; crop enemies, 
1904-5 and 1905-6 ; heages, 1907-8 and 1900-10 : hemp (Cannabin 
sativa), 1904-5 ; limes, 1905-6 to 1909-10 ; school gardens, 1904^6 
to 1906-7 ; soil analysis, 1906-7 ; stock. 1904-5 to 1908-9 ; wind¬ 
breaks, 1905-6 and 1906-7. 

In the Reports for 1904-5 to 1906-7. anac'count is given of the 
crops and general prospects of the island ; those for 1907-8 and 
1908-9 contain information conceiving minor industries. The 
details regarding school gardens show that these have made 
good progress and obtained a fair success, in Nevis. In the 
Report for 1905-6, hints are given on drying and shipping 
capsicums; at this time about 10,000 lime plants were raised at 
the Station, and 5,300 were sold from the nursery as cpinpared 
with 5,732 in 1906-7 and 3,600 in 1907-8. The records for 1908-9 
show that orders were received for 80,000 lime plants for putting 
out in 1909, and in 1909-10 the distribution of lime seeds and 
seedlings was continued. 


VIRGIN ISLANDS. 

Staff. 

In 1902-3, Mr. W. C. Fishlook was appointed as Agricultural 
Instruotor in charge of the Experiment Station, in the place of 
Mr. C. W. Seale, who had resigned. Mr. Fishlook, who holds the 
post at the present time, was granted leave in 1909-10, and 
during this time the foreman, E. Maduro, took charge, followed 
by Mr. Ssmead of St Kitts. 
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Ornamental and Usepitl Plants, 

The Kxpeninent Station in situatoci in Toi*tola. on the site 
of a partly abandoned sugar estate ; work was connnenoed in it 
in 1900. The purposes for which it is int(‘nded do not incjhide its 
use as a centre for growing to any grt^at extent permanent 
plants of an ornamental or economic nature. Further parti(»- 
ulars of this Station may be found in the Ke}M>rt for 190H-7. 

K( ONOM!(' Kkper lM KN'rs. 

EXPERIMENTS WITH STAPLE ( ROPS. 

(’O'iTON. The Report for J903-1 sliowsllial Sea Island cotto)i 
was sown at the Station, and details of t lu* i‘\penditure and value 
of the crop are giv(‘n ; at the .same time siieet*sH is iiiedicted in 
the event of the adoption of the crop, for growijig, by tht> 
pea.santry. Subsetjiuait reports include an account of the i‘otton 
industry; that for i 901 5 shows that the (*otton grown at the 
Station at tlie time was practically a failure, owing to unavoid- 
abl(^ latt' sowing. In 19()o-(), a succ(».ssfiil tiia) was made of 
St. Vincent seed, whilee\})(*rimentsshowtsl that tln*se(‘d pi’odiu^ed 
locally was vtny mix(‘(l in nature, and that tlnat* was great need 
for cart'ful seh'ction. KjX])ei*innmts conductt‘d in 190l)-7 indicat(Ml 
the necessity for early planting, and the r*eport for this period 
includes an app<*ndix on the working of the (‘otton facioiy. Tl.e 
usefulness of caa’ly planting, for<*otton, was furtlierd<‘monstrat(Hl 
ill 1907-8 and 1909-10. A liiial matter of intta-est is that, by 
1907-8, ilie cotton-grow ing industry was regarded as becoming 
w'cll (‘.stabli.slied, and the fletaiJed information given regularly 
in sub.stMpK'nt i*e])orts show's that this vitwv was corr(»ct. 

srci.XH. This and the follow ing indust ly are (juite subsidiary 
to (jotton-grow'ing, although in regard to limes tlnnv ar(‘ indica¬ 
tions that the inij)ortanc(' of thes<' may gr(*atly increase. 
Returning to matt(*rs con<*erning siigai-, tin* R(*]>ort for 1901-2 
.show's that about 1 acre of .seedling canes w’as])lanted ; sugar W'as 
made from thc.se in 190d-l, during which pcu'iod Ik 117 was raised. 
In 1901-5, success wMs obtaim'd with B. 117, and cuttings wei'e 
distributed ; another l-a(Te plot was planted in B. 109, B. 2t)8, 
B. 800and Scaly Seedling, the best results Ix'ing obtained w'ith the 
second. Sugar-making from canes gr(n\n at tin' Station and for 
the peasantry has continued since. In 1905-0, B. 117 w'as still 
showing its superiority, undei* local conditions, and experinn'iits 
were continued with it foi the purpose of encouraging the 
peasantry to rai.se enough sugar for lo<‘al reijuirernonts. 19ie 
success with B 147 eontinues to be reported in lJlOO-7, 1907-8 and 
1909-10, while B. 2(t8 in 1900-7 and 1907-8 is reeoi'ded as being 
likely to fail in drought, and to be best suited for gi'ow ijig in rieli, 
nioisit soils ; the suggestion was imwle that it might be raised in 
swampy lands. In 1908-9, it is recorded that the cultivation of 
the varieties was continued and that about 50 barrels of sugar 
were made at the Station. 

LIMES. About 2 iwres of limes was planted at tlie Station 
in 1902-3 ; disapjjointing resnlts are rejxirted in tlie next two 
years, as well as attacks of scale insects. In 1900-7, the sugges- 
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tion is made thafe limes might be bought from the peasantry, and 
it was also hoped that a small citrate of lime industry may be 
established. In 1907-8, spineless limes that had been introdu^ 
from Dominica in 1906 were planted out; during this period 
there were indications that the elforts of the Agricultural 
Department to establish a lime industry will meet with some 
success. It is recorded in 1908-9 that the lime plot was showing 
improvement, having been given more attention; note is made 
that a form of modmed scuffle hoe was found superioi* to the 
draw hoe for use in lime plantations. It is in the RepoiHb for this 

? eriod that an account of a definite lime industry in the Virgin 
slalids is first presented, and it is shown that 40,273 5). of limes 
(about 252 barrels) was bought from tlie peasantry ; while 200 
gallons of raw juice and 3 casks of concentrated juice were ship¬ 
ped, a favourable report on the latter being received subsequently 
from London. It remains to be mentioned that the information 
for 1909-10 includes the circumstance that the usefulness of the 
provision of wind-breaks for lime trees had been demonstrated. 

EXPERIMENTS WITH PROVISION AND OTHER CROPS 

The various reports deal with these as follows: — 


PROVISION C ROPS. 


English potatos 
Sweet potatos 
Yams 
Onions 
Pigeon peas 
Yam bean 
Cassava 


CORN AND MILLET CROPS. 


Maize . . 

Guinea corn . 

Broom corn ... . 

QRBEN DRESSING CROPS. 

Pigeon peas . 

Alfalfa . 

Canavalia enaiformia . 

PASTURE AND FODDER CROPS. 

Guinea corn . 

OIL CROPS. 
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Fair reports of shipments of onions to Canada and the 
United States are I’ecorded in I901i~4, at which time indications 
were obtained that a successful onion industry might be estab¬ 
lished. In the next two years experiments showed that trans¬ 
planting from nurseiy beds was tlit‘ best method for raising 
onions in Tortola, while in the latter neriod it was demonstrated 
that October is the best month, unaer iioriiial conditions, for 
sowing the seed. Trials with t)nions in 1907-8 proved that if 
onions are strung carefully am^ hung up where it is cool and 
where there is plenty of aii-, the hnlhs ean bo kept in good con¬ 
dition for at least three months. Lastly, trials have shown that 
English potatos cannot be grown successfully in Tortola near 
the sea-level; they give good yields, howtwer, at an elevation of 
about 1,000 feet. 

MrSCELLANKOUS (JhOPS AND SrU.JE(TS. 

Information in the several reports is given as follows : agri¬ 
cultural shows, 1902-3 io 1906-7 ; Arbor Day, 1901-5 ; arrowroot, 
1902-3 to 1906-7, and 1908-9 and 1909-10; bee-keeping, 1904-5; 
cacao, 1902-3 to 1909-10 ; capsicums, 1902-3 ; coffee, 1902-3, 1903-4 
and 1906-7 to 1909-10 ; exhibitions, Oanadian, 1908-9 and 1909-10; 
ginger, 1902-3 ; kola, 1903-1; oranges, 1903-1 ; peasant proprietors’ 
plots at the Station, 1903-i to 1905-6; pine-apples, 1902-3 to 
1909-10; rubber, Casbilloa, 1905-6 and 1907-8; stock, 1902-3 to 
1905-6; tobacco, 1907-8 ; tous-les-mois, 1902-3 to 1906-7, and 1908-9 
to 1909-10 ; wind-breaks 1904-5 to 1907-8. 

Trials made wiUi ijine-apjdcs in 1903-1 showed that these 
make good growth in l^n’tola ; continued su(‘(‘ess was obtained 
with the variety Black Antigua; a clii(‘f rc(juii'(‘m<*nt was the 
provision of a market for the produce. In 1907-8 the Black 
Antigua was still succeeding well, hut the Sin(»otli (y^ij^eime in the 
experiments had gradually die<l out, in tlie last few years. New 
varieties in the shape of Red Spanish and (’abezona w«)re iutro- 
diicefl in 1908-9. Caca^' planted at the Station did not meet with 
success at first, but there was an improveiueut later, until in 1904-5 
trees planted in 1902 were bearing a few pods. In 1905-6, the 
plants at the Station w<u*e in a promising eonditioii and otliei-s were 
being raised for distribution, in conse(juenc(* of tln^ laigej’ general 
interest that was being taken in the crop. Good progress was 
made ill 1906-7, and satisfactory reports were obtained on sam¬ 
ples of cacao sent for examination to London. An extension of 
the cacao plot took place in 1907-8, by which time there were 
indications that much shade is inimical to the growth of cacao in 
the Virgin Islands. The observation was made in the next year 
that the best method of establishing cacao plants at the Station 
is by sowing seeds dt stake ; drought seemed to have less effect 
on plants raised in ll,is way. A last matter of general interest is 
that the Report of 1909-10 makes mention of yiecial meetings of 
peasants^ that were held by the Agricultural Instructor in con¬ 
nexion with the cotton and lime industries. 
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DISTRIBUTION OF ECONOMIC PLANTS FROM 
THE STATIONS. 

The following table of the distribution of econopiic plants 
(besides seeds and cuttings) from the Stations has been compiled 
h’om information in the Annual Repf)rts and in the West Indian 
Bulletin, Vob VII, p. 386 : - 
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In the above table, the figures for Barbados, St. Kilts-Nevis 
and the Virgin Islands are not included, as the rec*orfls from the 
sources mentioned are not complete. It should be mentioned 
that the above Hgiires include cane cuttings, which have formed 
a large part of the distribution, in some cases. 
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GENERAL PROGRESS IN THE WEST INDIES, 
SINCE 1897. 

It is, at this noriod, a matter of very considerahle interest 
to eompare the ejeiieral position of the \Vest Indies, in regard 
to their agrieultural prosperity as they appear now and as they 
appeared in J897, when the K )yal (Commission issm'd its R>'port, 
one of the oonseouenoes of whicli was tin* ertMtion of the Imperial 
Department of AgricMiltnre. 

In the earlier p^rio 1. \ e'*y eonsiderahle aiiKitdv existed as to 
the stability of the sugar industry, whit*li was in d ingt^r of giving 
way under tlie (competition against tlu^ hs't sugai* industry 
fostered »)y a system of bo inties an I e u‘l(*ls Tln‘ <• le lo indust ly 
was oonfiii'd to limited aivars, ami was molei*at dy prosper )us ; 
but the conditions retjuired by this crop did not ])ci*init of such 
an extension as w(»’dd carry ])rosperity to tlii' sugar-growing 
colonies. Fruit-growing was making sonu' headway, but only in 
Jamaica, and for the product of that (.C()]ojiy fine only outlet was 
the United Stat(\s, there being no facilities for carrying fruit 
to England. Tln^ (‘ultivation of limes fornitMl tine basis of a small 
industry in two or thris* colt>ni(‘s, from which raw and 
concentrated lime juic<* was exported, and tln‘ r«*gular d(miand 
for these pi-odticts ensure I a m msid’c of p)*)^p‘rity for thost^ 
engaged in the industry. 

The rmioval of th(c bounties upon beet sugar place | West 
Indian sugar industry np)n a stabh* fo)ting, and made 
(‘(‘onomically possible tin* introluctiou of fresh cipital for the 
better cultivation of (‘states, and for tin* substantial itn])’* )veniMit 
of machinery ; tin* org<uu/atiou of larg(* fa'*to 2 *i(*s was begun, 
and a movement s(*t on foot of which only tin* eirly stages liav(^ 
bt^en readied ; for it is the \N i)rk of y(‘irs to restore ere lit to an 
industry that had been ivgarded doubtfully for m*,irly a (juart(*r 
of a centuiy. Relief from the dcpr(*ssion that had weigh'*d so 
heavily upon tin* sugar industry result<*(1 in consid(<rable agri¬ 
cultural activity, and this activity c\t(‘nd(*d beyond the bounds of 
the sugar industry itself. 

The inti’oduction of th * sm'ci*^-^^!! cultivation of S*i Island 
cotton, aftoi* a year <n* two of cir(*fu! (‘xp)rim*nt, broag’ut into 
existence an industry tli.it found m tuy op *nings in t hose islands 
where sugar-growing had form^rlv’' b *(*n tin* sole industiy After 
the years of experim *nt, mxnv thous in Is of ic*res wen* brought 
under cotton cultivation, and a n *w and inijiirtant source (if 
wealth was made availabhj for the W(*at Indian agriculturist. In 
this, murdi of the success is due to the assistance of tin* British 
Cotton Growing Associati(^n. 

The cultivation ol ri(*e has assunu*.tl larg3 proportions in 
British Guiana, and, among other matters, tin* sti^ady work that 
has been done hy the Agricultural Authorities in the Colony has 
led the latter, from being an importer of rice, to he ‘ome a source 
of supply for the West Indies, tin* production having risen very 
greatly in recent years. 

The lime industry has received much attention and has been 
extended iu Dominica, though indications are not wanting that 
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the cultivation of this crop will be followed 'on a considerable 
scale in an increasing number of the West Indian colonies, in tlie 
near future. 

The fruit industry has made immense strides, particularly in 
the production of bananas in Jamaica and latterly in Triniaad; 
the establishment of a direct line of fruit-carrying steamers 
between Jamaica and England having provided a most important 
stimulus. 

The cacao industry has steadily raantained its position, and 
has been extended in those islands whose soil and climate are 
suitable for this. It is to be noted that cacao growing 
is now improving in its scientific aspect; the various pests and 
diseases to which the crop is subject have been the object of much 
study, so that now they are understood far more adequately than 
in the earlier period referred to, and consequently, they are more 
regularly and efficiently controlled. In addition to this, more 
attention is given to methods of cultivation and the preparation 
of the product for market, while there are now small commercial 
areas planted witli grafted ca(*ao, and it seems probable that the 
practice of grafting cacao will soon become regularly accepted 
in the estalilishment of new plantations. 

In all this there is evidence of considerable agricultural 
awakening, and of restored confidence in the prosperity of West 
Indian agricultural enterprises, so that there now exists a spirit 
of pi*ogross contrasting strongly with the depression and despon¬ 
dency so frecjiiently referred to by the Koyal Commission of 1897. 

It cannot be claimed that the Imperial Department of 
Agriculture is the cause of all this improved condition, but it can 
reasonably be held that when mattei*s began to be ameliorated, 
largely as the result of the abolition of bounties, the work of the 
Department was ready to be availed of by those who were prepared 
to move forward, while this workaml the dissemination of informa¬ 
tion and knowledge, by means of reports and publications of the 
Department, stimulated agriculturists to activity and materially 
hastened progress. The presence in each agricultural community 
of soientinc officers, capable of giving expert advice, and them¬ 
selves linked up with the (^entral Office of the Imperial Depart¬ 
ment of Agriculture, provided an organization that was capable 
of directing individual effort along right lines, while it repressed 
or eliminated ill-conceived or unsound proposals— a condition of 
affairs tliat made einineiitly for progress. 

I^’lio stimulus which the Imperial Department of Agriculture 
gave to the local departments of agriculture, and above all, the 
assurance Cl eated that matters of agricultural interest were in 
future to form an im|X)rtant pan in the administration of the 
colonies, resulted in an output of energy in experiment stations 
and in private enterprises which had a most important effect on 
the mental attitude of those connected with agriculture; 
a desire to dev'elop new linas and to exploit new fields has 
taken the place of the former indifference, and this alone will, with 
a little fostering care, ensure still further progress in the near 
future. 
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A brief survey of the conditions of some of the colonies may 
be instructive; this is confined to the interests of the Lesser 
Antilles. 

GBENADA. The decadent sugar industry of this Colony 
having been replaced by a flourishing cacao industry some years 
before 1807, the Royal Commission of that year found Grenada in 
a more prosperous condition than most of her neighbours —a con¬ 
dition of prosperity that has been well maintained. The Report 
of the Royal Commission contains this passage (par. 328, p. 42): 
‘ There are many small proprietors in the island wlio cultivate 
their own lands, and with careful administration, we see no 
ground for any special apprehension regarding the future, nor any 
reason to suppose that the Imperial Government will ho required 
to give financial asnstance^.’ The value of scientific investigation 
into agricultural problems is now fully realized, and provision is 
made for carrying on work of this kind for tlie benefit of the 
Colony. 

During recent years, much attention has been given to mat¬ 
ters connected witli the improvement of the cultivation and 
preparation of cacao : the pests and diseases to which the crop i« 
liahlo have been carefully studied, and provision is made for the 
continuation of this work of investigation so as to enable the 
industry to meet any difficulties that may arise. 

Owing to over-production, the cultivation of nutmegs has 
not been as advantageously carried on in recent years, as it was 
formerly. 

CARBIACOU. The condition of Carriaoou has greatly im¬ 
proved in recent years ; the development of a successful Land 
Settlement Scheme has miujh ameliorated the condition of the 
island, where the cultivation of cotton (chiefly of the Marie 
Gal ante type), corn and food stuffs is actively carried on. Lime- 
growing promises to be of some importance witliin a very brief 
period. 

ST. VFiVCEyT. The condition of this Colony, as recorded in 
1897, was one of extreme dcpn*ssion. This was further accentuated 
by a disastrous hurricane in 1898, while the difficailtios of the 
situation were increased by the eruption of the Soufriere, in 1902, 
whereby many lives were lost and much damage was done to 
property, several estates being covered with the ejected ash and 
stones. 

Ill 1897, the Royal (yommission regarded the outlook as 
serious and recorded (Report, par. 373, p. 18) that in view of the 
approaching extinction of the sugar industry in 8t. Vincent and 
of the fact that there is no prospect of private enterprise estab¬ 
lishing other industries on a sufficiently large stsale to afford 
employment to the •abouring classes, the problenm of pnividing 
for these classes becomes one of extreme urgency and is beset with 
difficulties. ‘ Wages are very low;. . . there is a lamentable 
want of continuous employment . . . tlio population is decreasing 
and the labouring classes are discontented.’ (Report, par. 368, 
p. 47.) 

This picture is in striking contrast with the present position. 
The development of 'a large and successful Land Settlement 
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Scheme has provided many of the labouring population with land 
which they now own and work to great advantage. There has 
also developed in St. Vincent a nourishing cotton industry 
—a matter in wliich the British Cotton Growing Association 
has aiforded its useful a-jostan** - in i cotton has now becom 
the principal product of the Colony. 

At the same time, increased altention lias been given to 
arrowroot, and it would ap|)ear that this industry is in some 
measuro recovering its po.sition. The recent formation of an 
Arrowroot (Irowei’s' and Rxporte?*s’ As.so(*iation should aid 
materially in this. 

The exports of the C<ilony liave increased considerably in 
value in re(*ent years ; they areas follows 


Year. 

Exports. 

1900* 

£97,7t)J( 

1901 

51.987 

1902 


1903-4 

88,171 

1901-5 

51,!)(>2 

1905-0 

58,078 

1900-7 

88.755 

1907-8 

l,‘2C>5 

1908-9 

!M,78!» 

1909-10 

88.ti»8 


(Whneinml UusiiKss \\\ unowioot ) 

The sugar industry of St. Vincent lias become very sm ill. 
T here are, liowever. indications (»f rev i\ed interest in it, an 1 t)ie 
(juestion ol its restoration on modern lines in c(‘rtain districts is 
under consideration. 

H4RHAI)OS, Being very largclv dependent upon the siigai 
industry, this Colony wms deprc-iscd and apprcliensiva* in 18117. 
Til the lleport of the llo>ail Commission of tnat dale the position 
is stated as follows (par. 227, p. ^The state of things in 

Barbados and the outlook may be .summed np by saying that there 
is but one indu.stiy upon vv hich the population and the revenue 
arc absolutely dependent ; that this industry is now vv itliont (‘redit, 
and is to a consideiMble extent being carried on at a loss, while, for 
sjiecial ivasons the ili.stress caused by the failure of it will be 
exceptionally severe, and tlK‘r«‘ is practically no olht^r imlustry or 
induKtries which can be auostitnted for the production of sugar so 
as to maintain the p >pulation and prov ide siitHeient public iMvenue.’ 

The removal of the bounties on Euromsin beet sugar in 1903 
aiforded great relief, so that the sugar imlustrv at once assumed 
a more stable and prosperous position. As the sugar pmdueed is 
mostly of the mus(*ovjido type, the industry is very largely 
dependent upon a ready and remunerative sale for molasse.s; in 
this com « oditv Barbados felt seriously the competition of Porto 
Rico. Owing to changes in the method of sugar production con- 
sei.]nent u])on the American occupation of that island, its output 
of molasses has rapidly <h dined, thus diminishing the competi¬ 
tion and leaving the n.aiket open tor molasses from Barbados and 
other British West Indian colonies. These changes enabled the 
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produftioii of nniRoovado au^ar to ho oarriodon profitably, so that 
less apprehension existed and a measnro of prosperity returned 

There was grave danger that, on the abolition of the hounties 
on beet sugar, the admission of that (*on\inodity into the markets 
of the rjnited States would «ieprive Harhados, in common with 
other British West Indian (‘olonies, of a njark(‘t for ninseovado 
sugar. This dangei* was averted hy the o])t‘ning of the Canadian 
market, on aca'onnt of tt»e preferential tnaitmeiii aei'orded to 
British-grown sugar, so tliat fn ;n 19t)l a large propoi tion of the 
sugar lias found a market in the Dominion. 

At the ])resenl t ime, the i|m\stion of the ])(»rmanence of the 
musoovado industry is being<lis(*ussed, and tluMo is a growing 
tendency to modify the machiiierv cmployiHl and to emgage in the 
manufacture of crystal sugar produced in vacuum ])aus. 

(\)tton-growing has been (‘arried uu in Harhados on a fair 
scale in the last few years : this has arhh'd in no inconsiderable 
degree to the agri(*nltnra1 r<‘sonrces of the t\)lony and has prov(‘d 
a valuable rotation witli sugar. 

A small hut promising trad(‘ in bananas was being built up 
a few years ago. This, luovexer, had to lu* ahandomal on aceonnt 
of inad<*f)uat(‘ shipping faeiliti(»s. 

\o material change has tak<*n ])Iai*ein the area of land under 
sugar (Miltivation ; tin* fla<*tnation in the crop prodncc^d is mainly 
due to seasonal cans(*s. (See HVs7 Indiitu Vol. X, pp. 

r»n and 57.) 

ST. Lr(7\. In tliis ( \donv, sugar cultivation was long th(‘ 
most important indnstiy ; in ISh7 the Hoyal (^unmissioiuu's found 
the miiseovado part of the industry \eiging on extinction, hut 
there was an output of some 5,0tH) to 'l,OtM) tons of crystal sugar 
froin four facdories. Tli(‘ future* of thcs<‘ factoi’ics at that pi*riod 
was extriMuelv doubtful, as indiMsI was that- of thcsugai' iudustiy 
throngliout the wliole island. 

Next to sugar in importance came 1 In* cultivat ion of caeao - 
an industry which at that jieriod had alrearly ohtaimal a linn 
footing in the (/olony. 

In addition to that from agrii'ultiiral resoiin'es, St. Lucia has 
las'eiv'ed assistance* from several circumstances. The development 
of the Harbour of ('‘astries so as to j)i*rmi1 of the cr^aition e^f a 
fairly extensive cf»aling trade has he^ai of very great importance 
industriallywhile tin* construction of military works and tlie 
quartering of soldiers in the (jolonv lor .seveial years led to the 
circulation of considerable sums of money. hesc* facts masked, 
to s^nne extent, any agricultural <IepresHion. 

The improvement of the r*(inditions of the sugar trade by the 
abolition of bounties has enabled the sugar factoi ios to he. carried 
on protitahly, and in the last ear or two substantial improve¬ 
ments have been made in respect of the ma(*hinery of some of 
them ; so that sugar still holds its pla(‘e as the chief agricnltnral 
industry. 

In the ten years following the visit of the Hoyal Commis¬ 
sion, the exports of cacao nearly doubled, and progress is still 
being made. Attention is being directed towards the cultivation 
of limes, and partly to rubber. 
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Generally speaking, St. Lucia may be regarded as a colony 
possessing^ much scope for agricultural development—as being in 
fact very imperfectly developed from an agricultural point of 
view, but a colony where such agiioiilture as exists is fairly 
prosperous. 

pOMTNiCA. At the time when the Royal Commission visited 
Dominica, it is recorded that the sugar industry had largely been 
abandoned, and that the failure of this industry had not been 
unaccompanied by distress. (Report, pars. 292 and 393, p. 50.) 
The Report goes on to say : ‘It is with the development of the 
other industries that the Colonv will be mainly concerned in 
future. In this direction, there is not only very good ground for 
hope but considerable progress has already been made.’ (Par. 
396, p. 50.) Further on (pars. 409 and 110, p. 52), the direction 
is indicated in which success may be sought, namely in an 
extension of the cacao, lime and fruit industries, and the provision 
of the conditons best calciilatecl to foster these. Since that 
period, Dominica has followed the line of progress thus laid down, 
and has attained a condition of prosperity. 

During the past few years, agricultural enterprises have been 
vigorously pushed forward in Dominica; many of the old and 
partially abandoned estates have been brought into cultivation in 
limes and cacao, while many estates have been developed in 
districts that were recently covered with forest. The (‘ultivation 
of the crops jus^ mentioned is the principal agrioultur.il interest, 
hut the growing of oranges and other citrits fruits, aivl of vanilla 
and rubber, also engage attention. 

It is interesting to note that a large proportion of the ti'ees 
and plants required to develop these new enterprises has been 
obtained from the economio nurseries attached to the Botanic 
Gardens. These Gardens have pl.aved a leading part in the 
present active development of the Presidency; for not only have 
they supplied a large amount of the material recpiired for plant¬ 
ing, hut the advice and guidance of the officers attached to them 
have been very extensively sought by those undertaking new 
developments. At the same tim », these officers have exercised a 
careful 8upervisu)n of the general agricultural affiiirs of the Presi¬ 
dency, indicating what crops are likely to l>e suited to certain 
districts, maintaining a carelul watch for plant pests and 
diseas^, and recommending mea^ui'es of eradication or coriti'ol. 
All this work has been carried on in close association with the 
Imperial Department of Agriculture. 

Quite recently there has been developed an important scheme 
for the utilisation by a company of the timber in the forests of the 
northern part of the island. Care is being taken to avoid denud¬ 
ing the exploited areas which must be beneficially occupied. It 
is probable that this development will lead to the opening up of 
considerable tracts of fertile land for the extension of planting in 
cacao, limes, rubber and other products. 

^ The present tone in Dominica is one of healthy agricultural 
activity, and evidence of depression has entirely passed away. 

MONTSERRAT. The condition of Montserrat when the island 
was visited by the Royal Commission was one of retrogression, 
owing to the decadence of the sugar industryi; but this was not 
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attended by much distress, from the fact that the peasantry had 
ready access to land and was thus able to supply its more 
immediate needs. The value of the exports of sugar liad fallen to 
some £5,000, having in the pi'ovious decade had a value of over 
£20,000. The lime industry came next ti) sugar in importance, 
the value of the exports Huctuating considerably, hut averaging 
about £6,500. (Report, Appendix A, p. 128.) 

At that time the peasantry (*ould find little employment, and 
it appeared as though the cultivation of products for export was 
falling to a very low ebb, and that the majority of the people were 
engaged in obtaining merely their own food supplies from 
the soil. 

In 1899, the island was visited by on<‘ of ihe most disastrous 
hurricanes on record, and disorganization was complete. The 
sugar works were practically all destroyed and the lime 
plantations suffered severely. The exports of the island in 1900 
fell in value to £8,287, and of this, cattle and stock contrihuted 
£3,187, leiving only £5,100 as tin* v.ilue of all tin* other 
exports. 

a fortunate circumstance, about the years L901-2, 
attention was being dir(‘cted to cotton-growing in the West 
Indies, anti Messrs. Stmdall and Wade suhsoijuently began 
planting on a coiumert'ial scale, so that, writing in 1905, it was 
possible to report: ‘ (Jottoii-growing has now l)(*come an 

important industry, and upon this it vvN^uld seem tln^ tievtdopmeiit 
of the island in tlie ininn*diate future<Iirectly d(*pends.’ {(h/oniul 
lieportti. Miscellaneous, No. 31, p, 10.) 

Montserrat is now in a nourishing condition ; its people are 
fully employed, and indeed tliere is now heard tin* complaint that 
there are insuflicient labourers to permit td the devt*lt)pnient of 
agncultural intlnstries. Tbt‘ cultivation of cotton has jirincipally 
engaged attention, though the r(‘storation of the linn* plantations 
after the hnrricain* of 1899 lias been prosecuted witli \ igour, so 
that now the lime industry is again quite re-establislied. 

The attention given to cotton lias ahsoihed most of the ener¬ 
gies of the people, and tdher in<lustries than cotton, limes, food 
crops, and to a minor extent sugar, have not received much at¬ 
tention ; it is probable that this condition >^ill obtain until 
cotton-growing lias attained its inaxinium development, when 
local agriculturists may find oc( aslon to attempt to e.xploit other 
industries. 

With this agricultural awakening, the piihlici finances of the 
Presidency have improved, and after a period of depond(»nce upon 
Imperial financial assistance, the revenue now adequately meets 
expenditure. 

In Montserrat there is affoixled an instance of a complete 
change in the destiny of a small community within a few years, 
by the successful introduction of a new industry ; in attaining 
this, those responsible for the commercial side of the work were 
adequately assisted by the sc*ientific work and nivestigations of 
the Department of Agriculture, particularly in determining and 
seleoting the kind of seed to be used, and^in controlling the various 
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pests to which cotton is subject; and almost indispensable aid 
was also given by the British Cotton Growing Association. 

ANTIGUA. Of all the West Indian islands, Antigua at the 
time of the visit of the Royal Commission, probably presented the 
most difficult case, and gave cause for tlie greatest apprehension 
as to the future. Practically entirely dependent upon sugar, 
with the future of the sugar industry appearing most gloomy, 
and witli the existence of droughts, |)ests and diseases of 
sugar-cane, and iinpei*Pe(*t machinery for the manufacture of 
sugar, it was difficult to point to any hopeful feature. 

The Royal Commission stated : ‘ At present prices the sugar 
industry is in a very depressed condition, and if there is no 
improvement the diminution of it within the next few' years wdll 
be great. On the wdiole, at present prices it is not remunerative. 

. The evidence given as to the condition of the people 

went to show that ])overty is increaising and houses falling into 
dis-repair, and tliat, geiierallv, A stat(* of dejjression exists, which 

cannot hut cause suflering and <lis(*ontent.In the event 

of a failure of the sugar industrv the condition of Antigua will he 
one of very great distress and diffie.ilty. >so other industries can 
supply the place of sugar/ (R^^port. pars. 135, 488, and 110, 
p. 45.) 

The alxjlition of th('hounties in 1908 as the result of tlie 
Brussels Convention greatly ameliorattd the condition of the 
sugar industry, a still further impetus w'as given by the 
successful ('stahlishment of a central sugar factory, on a fairly 
large scale, hy the Antigua Sugar Factory C^o., litd. This 
factory has ])i’oved a rn<jst \alual)le ohject lesson, not only for 
Antigua, but also fur many other colonies, and lias answwed in 
an uneouivucal manner many of the (juestions that have been 
dehated for upw'ards of thirty years. 

A very active pari w'as taken by the Department of Agricul¬ 
ture in the efforts leading to the estahlisliment of the Antigua 
Sugar Factoiy ; all available information w'^as gathered for the 
guidance of the promoters, and all assistance was rendered 
at the various stages of development. 

Tn eonsequenee of the abolition of bounties in 1998, British 
West Indian sugar ceased to lind an advantageous market in 
the United States; the preferential treatment accorded in 
Canada to British-grown sugar now' turned the current of sugar 
exports to the Dominion. Consequently since that period, Antigua 
in common w'ith other British West Indian colonies, has been 
largely dependent upon the Canadian market for the advanta¬ 
geous sale of its sugar. 

As the outcome of these developments, the threatened 
decadence of the sugar industry has been arrested and there ai'e 
now signs of increased prosperity for this. 

Some attention has been given to other industries. The 
cultivation of cotton liegan on a small commercial scale in 1903-4, 
with the aid of the British Cotton Growing Association. After 
quickly increasing in importance, it has rapidly declined owdng 
to unpropitious seasons and the attacks of a pest so far conlined 
to this island—the How'er-bud maggot (Uontarinia goasypii). 
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During the past two years, howev ei*, the area under cultivation 
has been increased. 

The cultivation of limes is now receiving attention, as are 
minor industries. Wliile it is ret ogiu/ed tliat Antigua has eliVcted 
substantial pi ogress towards pros])erily, it will require much 
etiergy and careful work to make the position an assured one. 
The recent progress may jierhajis he judged by tlu' improvement 
in the public finances. 

Year. 

Uo\ enne. 

Expi'iiditure. 

1897 


£53,117 

1898 

39,«(•>:{ 

55,580 

1899 

12,822 

31.!>59 

1900 

12,tM2 

19,135 

1901-2 

12,007 

18,51 1 

1902-3 

i<!.:{9r) 

18,992 

1903-1 

13,812 

50,209 

1901-5 

11,295 

18.070 

1905-0 

48.798 

51,385 

1906-7 

11,175 

15,207 

1907-8 

(50,»)20 

10,908 

1908-9 

51,502 

19,901 

1909-10 

18,583 

19,021* 

Including £r),771 o 

fiayment of loan - ) 



BAKBUDA. ri niav .icUlod that the island of Barbuda, 
which is tlie pi*(»pertv ot the (io\eminent, has, owin^ to tlie 
successful deNelopiuent of <i cotton in<lustry, also with tin* aid of 
the British Cotton (fro\\in|^ Association, becoim* jirosperoiis and 
has ceased to he a hnancial burden to Antigua, but, on the con¬ 
trary, contributes to tlie re\enue, 

ST. KlTTS-XEVls. -The Commission records that the con¬ 
ditions in the islands of St. Kitts and Nevis, in tliat the'y were 
dependent upon their sugar industry, approximated somewhat 
closely to those of Antigua, and that their prospects were no 
bettei’. (Report, par. 453, p. 57.) It was stated in evidence tliat 
orders had already been sent out from England to the attorneys 
of several estates to stop cultivation as soon as the present crop 
was reaped. On such estates, the Report states, there would then 
until the next <Top, be little work to be done, and in about two 
years employment would cease altogether. It was intimated that 
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this decision to cease cultivation had reference to no' less than 
one-fourth of the estates. 

Note was raade that the condition of St. Kitts differed from 
that of Nevis in that, in the latter island, the peasantry had more 
access to land and was better able to sustain itself in tlie absence 
of the sugar industry. 

In Colonial iZeporte—Miscellaneous, No. 35, p. 13, it is stated : 
‘ In the early nineties cane diseases were observ^ in St. Kitts; 
at first the loss occasioned was not great, but the trouble increased 
until it culminated in the disaster of 1900. In this year some of 
the estates were in so bad a condition that ruin seemed imminent. 
From that time sunward strenuous efforts were made to substitute 
new and resistant varieties with great success, so that, now, cane 
diseases cause little anxiety.’ 

Owing to the fertility of the soil of 8t. Kitts and the care 
with which it is tilled, the sugar industiy in that island has not 
suffered as great a depression as in Antigua. On the abolition of 
the sugar bounties and the recovery from the ravages of sugar¬ 
cane diseases, the industry soon became more prosperous. Waien* 
the success of the central sugar factory in Antigua became 
evident, efforts were made to secure a similar factory in St.. Kitts. 
It is gratifying to record that there is now in course of erection in 
8t. lutts a modern sugar factory on a more extensive scale than 
that in Antigua. 

Although the sugar'industry of Nevis has revived in some 
degree, its recovery is less marked than in the case of 8t. Kitts. 
It now remains to be seen whether it may be possible to follow 
the example of the neighboiiring island and secure the introduction 
of modern machinery. 

The introduction of cotton-growing, with the assistance of 
the British Cotton Growing Association, has been of very great 
benefit to both islands. In St. Kitts, cotton is very readily 
cultivated, so that the industry has become well-established and 
remunerative. In Nevis, it has assumed a high degree of impor¬ 
tance, though it has had to face considerable difficulties, chiefly of 
a climatic character. At the present time, cotton-growing has 
become the principal industry of Nevis. It is interesting to note 
that in the season just closea the cotton crop of Nevis has reached 
the largest quantity exported from that island since the re-intro- 
duction of the industry. 

Nevis suffered somewhat severely from the effects of the 
hurricane of 1899, but has now recovered. 

St. Kitts may now be regarded as possessing remunerative 
and thriving industries in sugar and cotton, and as displaying 
a healthy agricultural activity, so that the former depression has 
completely passed. In Nevis, conditions are somewhat more 
critical owing to there being greater uncertainty, through un- 
propitious seasons, and the fact that the soil is less productive 
than that of St. Kitts. There is, nevertheless, a spirit of progress 
abroad, and very commendable activity on the part of proprietors 
of estates, and on that of peasant cultivatora 

ANQlJlLLA. Reference may be made to Anguilla, a dependency 
of St. Kitts. A few yeai^ ago, the administration of the island 
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caused considerable anxiety on aeeouut of the poverty of its 
resources. Subject to droughts and with no estaldished industries, 
the island at times furnished a very precarious living to its 
inhabitants, and relief from St. Kitts not infrequently had to be 
supplied. Upon the establishment of cotton-growing in the 
neighbouring islands, attempts were made to cultivate tins crop 
in Anguilla, and these, guided by the Tmperial l)e])artmeni of 
Agriculture and aided by the British Cotton Urowing Association, 
have met with a considerable degr(‘e of sue(*ess. The Adminis¬ 
trator of the Presidency of St. Kitts-Nevis writes {(^olonial 
Zfeporfs—Annual, No. 073, p. 28): ‘Tlie cultivation of cotton has 
proved an immense blessing to the PiH\sidencv, esjiocially to the 
island of Anguilla, wliicli it has rescued from the most abject 
poverty.’ 

It is thus seen that the whole Pi'osidency presents a brighter 
aspect, and is actively engaged in agricultural developments. 
The developments at present take largely tlio form of improving 
and extending the cotton and sugar industries, and those activities 
occupy to a great degree the energies of the available workers, 
iiicluning the labouring population. As tliese two industries 
attain their full extent, it is likely tliat more attention will 
be given to others; there is indeed evidence of this in the direction 
of experimental plantings of cacao, vanilla, cocoa-nuts and other 
crops. 

THE VIRGIN ISLANDS. The Report of the West India Royal 
Commission of 1897 does not deal witli the agricultural cimditions 
of the Virgin Islands, and thus does not atford a standard for 
a comparison of the present with the past. A very fair picture 
of the conditions in 1901 is given, however, in Colonial Ifeports-- 
Annual, No. 478, p. 47, where it is stated: ‘Tlie population of 
the Virgin Islands is about 5,000, and is larg(*ly a soa-faring 
one: the whole of the land is in the possession of negro peasant 
proprietors who never feel the pincli ol' poverty. The women do 
little work, the men can always got employimuit in connexion 
with the shipping ai St. Thomas, nv earn good wages on the 
sugar estates in 8an Domingo. Tho negro hen* has no white 
planters to imitate, he leads a very secluded life ; it is e.xtremcly 
difficult to induce liini to plant new crops oi* adopt new methods 
of cultivation. Undei these circumstances tlie work of the Agri¬ 
cultural Department must be very largely educational and 
immediate ecomonic results must not be expected.’ 

In view of the discouraging environment thus described, it is 
satisfactory to be able to record that a successful cotton industry 
has been established, with most beuelicial results to this small 
community. Careful steps* were taken to instruct tlie peasantry 
in the cultivation ot cotton, and raacliinery for its ginning and 
baling was provided by the Government, through the Department 
of Agriculture, while to ensure success in marketing tlie cotton, 
arrangements were made for its purchase by tlie Government 
through the local Officer of the Imperial Department of Agricul¬ 
ture, so that the peasant has a ready cash market for his 
produce, close at hand. The value and growth of the cotton 
industry in the Virgin Islands are shown in the following table:_ 
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Year. Cotton shipped, Value. 

in pounds. £ 

1904 1,250 35 

1905 1,000 145 

1906 7,807 265 

1007 10,177 620 

1908 32,520 1,800 

1909 52,528 2,500 

1910 23,139 1,520 

1911 50,337 3,180 


The introduction of the cotton industry into this small com¬ 
munity has added materially to its prosperity, as is ijidicated in 
the following (observations taken from Cohniial Hejxtvts—Annxml^ 
No. 673,}). 33, having reference to th<‘ year 1909-10: ‘ The growth 
of prosperity in the Virgin Islands, and the improvement in the 
conditions of life among the inhabitants are noticeable from the 
disappc^arance of the thatched c<)ttHgeajid the erection in its place 
of one with a shingled and galvanized roof. 

^‘The lo(*al shopkeepers greatly improved their stock-in-trade 
during the yeaj* under review, the effect of which has been, slowly 
but surely, to reduce the trade carried on by small boats between 
these islands and the Danish island of St Thomas. Road Town, 
in (;onHe(|uence, is gradually taking its proper place as the com- 
niei*cial C(‘ntre of the Virgin Islands.' 

This improvement is reflected in tin* increases in the imports 
and ex[)orts, as is sh<nvn in the following tai)le 


Year. 

Imports, 

Exports. 

Total trade. 


£ 

K 

£ 

laoo 

:j,:i20 

2,812 

6,132 

1901 

3,018 

3.204 

6,252 

1902 

3,159 

1,027 

7,186 

190:{ 

1,631 

5,602 

10,233 

1904 

5,409 

1,557 

9.966 

1905 

5,511 

5,077 

10,588 

1906 

6,412 

5,760 

12,172 

1907 

7,009 

5,951 

12,960 

1908 

8,629 

7,150 

15,779 

1909 

7,579 

7,519 

15,098 


Small as are this Presidency and its interests, it illustrates 
in a striking manner tlie changes effected in improving the con¬ 
ditions of life by means of a well sustained agricultural policy— 
a policy which owes its strength to the fact that the affairs of 
this small community are linked up with the general scheme of 
agricultural administration in force in these colonies. 
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AGRICULTURAL EDUCATION AND 
INSTRUCTION. 

Previous to the establishment of the Imperial Department of 
Agriculture, many efforts had been made throughout the West 
Indies to afford some kind of agricultural teaching in schools and 
colleges of various grades. In planning the work of the newly 
founded department, the Commissioner of Agriculture applied 
himself actively to the task of assisting to maintain such eTOrta 
as were already being made, and to extending the work beyond 
the scope then attempted. 

Owing to the manner in which these efforts were scattered 
among different communities and different classes in these com- 
munities, it may be convenient to devote the small space 
available for a review of the work to considering what has oeen 
done in connexion with the several classes of scholars and 
students in the West Indies. 

Elementary Schools. 

The idea was brought constantly before the local Governments 
that it is in the best interests of the community that the teaching 
in elementary schools shall, as much as possible, have relation to 
the surroundings and after-life of the scholars, and that in the 
West Indies this implies the introduction of forms of nature study 
that will direct the attention of the pupils to rural objects ana 
matters of agricnltural import. In practically all the elementary 
schools a good deal of attention was being paid to object- 
lessons, but frequently these had little bearing upon the con¬ 
ditions in which the scholars were living. 

Efforts were therefore made to ensure that the teaching, 
particularly as far as object-lessons and similar work were 
concerned, should have an agricultural bearing and embrace 
the rudiments of sciences having relation to agriculture. 
Difficulty was at first experienced in that the teachers in the 
elementary schools had themselves received little instruction 
along these lines, and were often at a loss to know how best to 
approach these subjects from a pedagogic point of view. 

In order to meet these difficulties, lectures and classes of 
instruction for teachers were arranged in various colonies. At 
these lectures, outlines of courses of study were indicated in order 
that the teachers by Hieir own reading might become familiar 
with the prii)oiples of the subjects they were required to teach ; 
at the same time pains were taken to show, as far as possible, 
how these subjects might be dealt with as matters of instruction 
in elementary schools. Great stress was laid upon experi¬ 
ments and demonstrations suitable for school use ; this led to the 
consideration of methods involving experimentation with plants 
cultivated in pots and boxes, and tnen to proposals for the 
establii^ment of school gardens. 
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The following courses of lectures or classes for teachers have 
been given. In many cases they were accompanied by demon¬ 
strations and practical work conducted at a botanic or experiment 
station, and in these instances their value was considerably 
enhanced:— 

Grenada, 1900 (two courses) and 1903. 

St. Vincent, 1904-5. 

Barbados, 1898,1899,1900,1901, 1902-3. 

St. Lucia, 1899, 1900, 1901, 1903, 1909. 

Dominica, 1900,1901. 

. Montserrat, 1900,1901, 1902,1906. 

Antigua, 1900-1, 1901-2, 1903-4,1904-5, 1905-6, 1906. 

St. iStts, 1902,1903. 

In order to aid the teachers in their work, a small handbook 
entitled Nature Teaching was prepared, with the object of 
providing a simple outline of scientific studies, having an 
agricultural bearing, and at the same time indicating various 
pieces of practical work and experiments capable of being carried 
out by tne teacher or his pupils and affording directions for 
accomplishing this. In the i^eeward Islands, again, a pamphlet 
entitled Hintn to Teachers was prepared, for the purpose of 
assisting in the instruction detailed in the syllabus of science and 
nature study, in the Code governing the elementary schools of 
the Colony ; this has been embodied to a large extent in Nature 
Teaching in connexion with the successive enlargements that 
this work has received in recent years. Further, in the 
Pamphlet Series, several issues have been made of a publication 
entitled Hints for School Gardens the scope of which has been 
greatly increased in the new editions. A small work dealing 
in a simple manner with Tropical Hygiene has also been pre¬ 
pared, for the (ioverumeiit of the Leeward Islands. It must 
be mentioned, lastly, although this is not one of the publications 
of the Department, that a booklet having the title Sngget^tions 
for School Gardens^ hy J. R. Williams, M.A., has been published 
by the Jamaica Board of Education. 

Throughout these efforts care has been taken to ensure that 
the work sliall have its full eilueational bearing, and attempts 
to introduce in any undue degn'c the teaching of agriculture 
in a technical sense have lieen discouraged, the work even of school 
gardens being made to 8er\ e the ends of education. The school 
garden, together with experiments with plants in boxes and pots, 
has possessed the functions of a lalxiratory, and afforded a simple 
and efficient means of providing practical work where this, on 
any scale necessitating much expense, is impossible. 

Secondary Schools. 

Attention was dii*ected to education having an agricultural 
bearing in secondary schools. In most of the secondary schools 
some form of science teachi^ had been given for many years 
previous to 1898. At the first W^t Indian Agricultural Conference 
held in January 1899, several valuable papers on agricultural 
education were read (West Indian Bulletin, Vol. 1, pp. 77-123), 
showing the effw'ts that have been made in the past in some of tlie 
colonies and indicating the direction that effort might follow in the 
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future. From this, it was clear that a coiiRiderahle amount of good 
work had been done ; the energies of the Imperial Department 
of Agnculture wei’e therefore direoted towards assisting and 
extending these efforts. 

In 1899 pi’ovisions were made from the funds of tlie Imperial 
Department of Agriculture for the services of a Lecturer in Agri¬ 
cultural Science at Harrison College, Barbados, and this officer 
was so maintained until 1908-9. In addition to this, from 1900 
to 1907 an appropriation ^was made from the funds of this 
Department, of L*90 a year, ka- five agricultural sdiolarsliips 
tenable at Harrison (\)1 lege ; in tlie year 1907-8 this appropn- 
ation was reduced to £50, and then eeased. 

From 1900 to 1907, pro\isions were made from Departmental 
funds for two scholarships tenable at Hanison College by a 
scholar from the Wiudwani Islands and one from tlu^ liceward 
Islands ; each scholarship was of the annual value of £75. 

Upon the re-establishment of the Covt'rnmeiit Grammar 
School in St. Kitts in 1901, the services of an Agrieultural and 
Science Master wei*o provided at the (^ost of the Imperial 
Department of Agriculture, and in addition to this, the provision 
was made for eight agricultural scholarships. The work so 
inaugurated is still carried on, and has be(‘ome an integral and 
valuable portion of the work of this sdiool. In 1907-8 the cost of 
the maintenanee of the Agj*icultiiral and Science Master was 
taken over by the local Government, but the jirovision for 
scholarships has been retained as a cliarge on Departmental funds. 
Several good successes in agricultural Hcien(*(» 8uhje(‘ts have been 
gained at this school, in Uie Cambridge L(^cal Examinations. 

In 1902, a similar arrangement was made in connexion with 
the Grammar School in Antigua, and an Agricultural and Science 
Master was appointed and scholarships provided from the funds 
of the Imperial Dejiartimuit of Agriculture. Thej number of 
scholarships was eight, eacli of tlie value of £lt> per annum, the 
age limit being sixteen ; m ltM)7 the number was reduced to seven. 
Agricultural teaching has not lieeii contiiied to the holders of 
these, for other ho^’'8 in the scliool have shown a desire to receive 
the agricultural instruction that was given, and have attended 
the classes in exactly tlie sjime way as the agricultural scholars. 
The general scheme for tin* agricult iiral science teaching at the 
Grammar School has been for every hoy to take up ehernistr}^ and 
botany, while in the lower forms, and then for tliose desiring 
agricultural instruction onlv, to specialize when the last form but 
one (the fourth) is reacheef, when some of ihe subjects in the 
ordinary curriculum are no longer taken up, in order tliat room 
may be found for those included in the agricultural teaching. 
The chief advantages of this plan have been the circumstance 
that it allows ever^ hoy in the school to imquire some know¬ 
ledge of scientific subjects, at any rate ; it enables the agricul¬ 
tural pupils to learn something t>f subjects that they will take 
up in a more advanced way when they come to specialize; 
and it secures a good general education to the agricultural pupils, 
while these do not suffer from being considered on a different 
footing from that of the other boys in the school. 

The work of the Agricultural and Science Master has also 
included the giving of lectures to teachers in elementary schools 
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fsee above) and to students at the FexnaJe Training College in 
Antigua* These have had special reference to the subjects and 
methods that would have to be taken up and employed in 
connexion with nature study in elementaiy schools; they have 
chiefly dealt with nature study, elementary plant physiology, the 
simple principles of plant classiiication, general science subjects in 
relation to everyday life, and tropical hygiene. Classes have 
also been held at the Girls’ High Sonool, by the Science Master, 
the subjects being nature study, systematic botany, and general 
science in relation to everyday life. 

At the Grammar School and the Girls’ High School the Cam¬ 
bridge Local Examinations have been emplOTed as the chief test of 
progress—in the Preliminary, Junior and Senior stages at the 
former institution, and in the Preliminary and Junior stages at 
the latter. Several distinctions in science subjects, chiefly in Agri¬ 
cultural Science (Senior), as well as successes in the London 
Matriculation Examination, have been obtained at the Grammar 
School. The tests at the Training College were conducted locally, 
and both in the case of these pupils and of the elementary school 
teachers, careful and continuous revision of the notes taken at 
lectures was made. 

It may be mentioned that the services of the Agricultural 
and Science Master Antigua, have also been employed in 
Montserrat, for giving the last course of lectures to elementary 
teachers, recordea in its proper place, above 

An Agricultural and Science Master has been appointed 
during the current year in connexion with the Government 
Schom in Dominica, and it is contemplated that the work m this 
school will, as regains the teaching ox science, soon be placed on 
a similar footing to that in Antigua and St. Kitts. 

In St, Vincent, arrangements have been made during the 
present year for courses of instruction in science, having an 
agricultural bearing, to be given to the scholars of the Government 
School by the Resident Master in charge of the Agricultural 
School. 

Upon the recent re-opening of the Grammar School in 
Grenaoa, the post of Head Master was entrusted to a graduate in 
soience—^a fact which, taken in conjunction with the present 
events, aflords assurance that science teaching with an agricul¬ 
tural tendency will have careful attention in ^is Colony. 

The results of the increased attention given to science 
subiects in secondary schools are plainly evident in all the colonies, 
so tnat it is not too much to say that very great changes have 
been eflected in the manner in which agriculture is regarded as 
an occupation. Much assistance has been afforded, both to the 
instructor and the pupil, by the provision of school gardens at the 
Grammar Schools, and the work in these has been readily taken 
up in such a way as to form a popular feature of the curriculum. 
At the same time, by the spr^Eia of a wider knowledge of scientifle 

g rinciples, most useful woi% has been, and is being, done which 
^ as already had a marked influence in hastening agricultural 
improvements and developments in many places in the West 
Indies. 
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The Cadet System. 

In the secondary schools, as in the primary, care has been 
exercised to ensure that the subjects taught shall have a real 
educational bearing, and attempts to teach agi'iculture in a 
technical sense have been avoided. The deinann for technical 
teaching of agriculture lias been met to some extent as i*egard8 
pupils both from secondary and from primary schools. In the 
case of the former, an extended <'adet ay stem, to be described 
immediately, has been originated, while in regard to bov s from 
elementary schools, Agricultural Schools, an account of which 
is given below, have been inaugurated and carried on. 

To affoid help to the pupil from the secondary schools an 
effort was made in 1907, in Antigua and St. Kitts, t(» secure the 
co-operation of the Grammar Schools and the Botanic and Experi¬ 
ment Stations. Proposals were put forward to establish what is 
known as the Cadet System of training. Under this system, boys 
who under ordinary circumstances would be about to leave 
school are afforded an opportunity of continuing ceitain of their 
studies at the Grammar School, and of spending the remainder ot 
their time undergoing instruction in practical work at the 
Botanic and Experiment Stations. 

At the Grammar School the cadets attend such classes as 
the Head Master and the Senior Agricultural Oflicer think 
expedient, while at the Botanic and Experiment Station ^hey 
receive instruction in work of an agri(*ultural character i elating 
to the principal crops of the district and the routine work of the 
Botanic and Experiment Station While thus receiving a useful 
technical training, the cadets are made familiar with the general 
methods of conducting correspondence, t* o keeping of books, pay 
lists and records, and they have opportunities of learning how to 
manage labourers, and to acquire much information of a thorough¬ 
ly practical character 

In Antigua, opportunities are affonled whereby cadets receive 
some training in the Goveniment Laboratory, and thus acquire 
some knowledge of laboratory methods such as are employed in 
sugar factories, lime juice factories, cotton estates and similar 
commercial undertakings. 

In a few instances, a further means of extending the training 
of cadets has been provided b}^ arranging that certain junior 
posts, for which small salaries are paid, shall b^» hold for limited 
periods by cadets. Among these posts arc assistantships for 
Agricultural Experiments, or posts as foremen in Botanic or 
Experiment Btatioiis. 

The posts are such as entail moderate responsibility, and are of 
a nature to afford very useful opportunities for an extension and 
application of the knowledge acquired by the holders as cadet^. It 
is an essential feature of the scheme that these posts in training 
are only to be held for a limited time by the youths to whom 
they are riven, so that room may be made for affording training 
to a number of youths in succession 

These methods of giving technical training in agriculture 
have proved quite successful, so that it is expected that the system 
will be steadily extended as time goes on. They have the effect 



of dealing with youths at a difficult period in their career,’ end 
of affording them an insight into many phases of agriculture work 
under sympathetic supervision. The schemes also possess the 
merit that they make use of the Botanic and Experiment Stations 
as training grounds, without causing additional expense and with¬ 
out in any serious degree interfering with the other functions of 
these institutions. 


Aoricultuhal Schools. 

In ordei* to provide training in agriculture for the sons of the 
peasantry, agricultural schools were founded in 1900, in the 
islands of Dominica, St. Lucia and St. Vincent. These each 
afforded accommodation for some twenty hoys who were boarded 
and clothed by the institutions, which have been maintained from 
funds provided by the Imperial Department of Agriculture. 

The pupils for training have been chosen from the elementary 
schools in the several islands, an 1 on admission to the Agricui- 
tural School, enter upon a coui*He of training extending over 
three yeai^s ; this includes indoor school work embracing courses 
in agriculture, botau}’ and chemistry, in addition to the teaching 
of the ordinary school subjects, sueli as arithmetic geography, 
reading and dictation, the science subjects being adapted as far 
as possible to tho practical work performed in the field. 

The work in the field <x;eupies some three and a half 
hours a day. and is so arranged as to give tho pupils a general 
practical knou ledge of estate >vork applicable to the district in 
which they live. Beside® the cultivation of the necessary provisions 
for consumption in the schools, the raising of the staple crops of 
the district receives special attention Tn addition to tho routine 
work in tho fields, each pupil is allotted a small garden ; he works 
this alone, and i.s sole proprietor of tho products that he is enabled 
to raise. 

Experiment plots are conueefed with each school, wliere 
investigations conceining existing crojw or the intrcKhiction of 
new ones are carried on by tho pupils, under the direction of the 
Oflicer-in-chai'ge. 

During the past year changes have been made in connexion 
with the Agricultural* Hchools at Dominica and St. Lucia. The 
pupils are no linger boarded at these schools, but reside with their 
parents or wi^il approved persons in the neighbourhood of the 
!^ianic and Experiment Stations. In lieu of the board and 
clothing, each pupil receives a small monetary grant, to assist in 
maintaming him during his period of training. 

Under the new regulations, the pupils’ work in the Botanic 
and Experiment Stations is conducted under the supervision 
of the Agricultural Superintendent or his staff, and they 
are trained in the various field and garden operations having an 
application in tlie locality in which the station is situated. Every 
enort is made to affom the pupils full instruction in those 
branches of agriculture that they are likely to be required to 
take up on leaving the school, and to make them thoroughly 
proficient in performing the various operations connected there- 
In admti<m to being given this practical traimiig, the 



are aflsembled daily for class instruction in various matters 
of theoretical inipoi'tauce. 

^ It is hoped under this system to afford a thorough training 
which will restilt in producing a youth well equipped with 
a knowledge of his work and with tlie skill and ability to cany 
it into effect, thus providing for service with planters young 
men wlnj can undertake skilled work upon plantations, or 
who have the ability to work to advantage small peasant 
holdings that they or their parents may possess. 

No change has been made in the manner in which the 
Agricultural School at St. Vincent is carried on. Here, the pupils 
continue to be boarded and clotlied in the manner originally 
adopted in the case of all those schocds. 

Rkadtng Courses and Examinations in 
J^RACTICAL AORirULTURE. 

In order to afford some flirtlicr means of technical education 
for those who passed hoyoiul the reach of the st‘hools—in this 
case mainly the secondary schools—the Imperial Department of 
Agriculture in 1908 issued a syllabus of reading courses for the 
use of those engaged in practi(*.il agricultural work, and later 
organized a aeries of examinations to teat the qualifications of 
those who desire to (mter for the reading courses and take 
advantage of the tests prr>vided. 

The examinations and the work leading to them arc divided 
into three di\isions: Preliminary Intermediate and Final. In 
order to enter for the Intermediate and Final examinations it is 
essential that the candidate shall have previously l)cen engaged 
in practical agricultural ^\ork , he must also have passed the 
Preliminary Examination, or its eijuivalent. In tlic preliminary 
examination, an oral examination, in addition to the written test, 
is conducted by tlie local agricultural ollicers ; this is the case witli 
the intermediate and final, hut here llie ofticers are aided by 
practical planters, who have kindly assisted th(* Department in 
carrying on this work by conducting tlic oral examination of these 
stages. There is thus reasonalde assuiMiice that tlio holders of the 
certificates issued in connexion with those examinabioiis are 
properly qualiticd in the subjects and up to the standard implied 
oy the certificati*. 

Provision is made for study and examination in connexion 
with the various staple crops grown in the We »t Indies, and 
candidates are ixspiired to show proficiency with at least two 
principal crops. 

In fixing standards for* the three examinations, it is held that 
for the Preliminary, a candidate should show such knowlo<lgo 
of agricultural subjects as may Iw* expecteil of a youth just about 
to enter iq>on his training as a planter; t his knowledge is now 
obtainable in most West Indian secondary schools. For the 
Intermediate, the candidate should exhibit such knowledge as 
may l>e expected fi*om a well traiiMnl junior ovei‘seer who is 
capable of supervising estate operations and carrying out the 
general directions of the manager. Ifor the Final, it is expected 
that the candidate will display such knowledge as may be reason¬ 
ably looked for in the case of a'maujto whom the charge of an 



estate may be entrusted, and in order to obtain a first olass Final 
certifioate it is esn^ted that the candidate shall be ^ble to take 
a broad and intelli|;ent view of general agricultural {Problems, in 
addition to possessing sound detailed knowledge respecting some 
particular branch of agriculture. Candidates m this stage cannot 
pass unless they show that they have had sufficient educational 
training to enable them to gain a clear mental grasp of subjects 
that are presented to them and to express their thoughts in lucid 
and concise language. 

Up to the present time, the number of examinations held has 
been tnree in the preliminary stage, two in the intermediate, and 
one in the final The total number of candidates examin^ has 
been 82, and of these 60 have passed in the different classes. The 
details are as follows: Preliminary, 51 examined, 37 passed; 
Intermediate, 24 examined, 18 passed ; Final, 7 examined, 5 passed. 

Returning again to the reading courses, in addition to the 
giiidance given to students by the syllabus issued by the 
Department, assistance is afforded by the local agricultural 
officers in the different islands, who are always prepared to give 
such help as may be required. In some of the colonies, in order 
to systematize the aid supplied in this way, and for the purpose 
of maintaining interest in the work, definite times have been 
arranged for holding meetings of students, at which particular 
subjects have been taken up for purpose of affording explanation 
and demonstration by the local officers. In addition, a ‘ Students’ 
Comer’ has been conducted in the Agricultural Neion since 
October 1908; this consists of articles that contain seasonal hints 
and suggestions relating to the work of students, and questions 
for guidance in reading and in dealing with the subjects 
designated for study. 

Other Methods of Agricultuh\l Instruc tion. 

In connexion with matters relating to agricultuml education 
in its widest sense, reference should be made to the work of the 
agricultural officers in their endeavoui*s to encourage and 
supervise the work of agriculturists, and particularly of peasant 
planters, as regards the intro<luction of new crops or improve¬ 
ments in the manner of dealing with those that are well known. 
In many instances the Agricultural Superiatendents and their 
assistants do much work along these lines, which in particular 
cases devolves upon Agricultural Instructors whose duties it 
has only been possible to touch upon in the barest outline in the 
foregoing and other reviews, but whose work has in most 
instances been of considerable value. 

It is impossible to gauge even with approximate aocumcy the 
work done by agricultural officers in the way of instruction in the 
ordinary course of their duties. This is how'eyer very considerable 
in amount, and of very great service to the colonies in which these 
officers cany on their work. 

Most of the facts given above refer to definite educational 
work for which the Imperial Department of Agricultui'e been 
responsible or in which it has taken a large j^rt; they include 
details as to the part that it has played, in a broader seni^ in regard 
to agricultural institutions. There are other matters in whicm its 
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ABfiistanoe has been given, however, which require some attention, 
Amonj^ these have been the holding of Agricultural Conferences. 
There is no need for detailed descriptions of these, in this place, 
for they have been dealt with already in a former section of this 
number of the West Indian Bulletin, namely on pages 269-74, A 
second important circumstance in connexion with agricultural 
instruction in which the Department is intei*ested, has been 
the development of prize-holdings competitions in Grenada, 
St.Luciaand Dominica, and lately in Carriacou; these have received 
little more than mention in passing, in the foregoing pages The 
competitions have been held among the peasantry, in the islands 
named, the procedure being definitely to enter the holdings for 
examination at some stated future date. During the period loading 
up to the examination, the agricultural officei‘s have given 
instruction from time to time to the holders of the areas entered 
for competition, and in this work they hav e had useful—in fact, 
almost indispensable—assistance from planters in the districts in 
which the holdings were situated. This desc^rihes the situation 
more particularly in St. Lucia and Dominica; in Grenada, the 
competitions are under the direction of the Agricultural Board 
and the Agricultural Society, and the reports on the examinations 
of the holdings are issued by a Committee of planters chosen for 
the purpose. In whatever way the work has oeen c*ontrolled, the 
fact of the existence of the competitions has been of the greatest 
use in providing opportunities for the instruction of the peasantry 
in proper methods of agricultural procedure, and the various 
reports show that, although progress was often slow at first, much 
has lieen done to effect improvements in peasant cultiv aiion in some 
of the districts of the islands mentioned, particularly in 
Grenada and Dominica; the comparatively recent initiation of the 
competitions in St. Lucia and Carriacou does not yet permit of 
the existence of results which would enable a similar certain 
statement to be made concerning the M'^oik in those islands. It 
should be added that competitions of the same kind, but on 
a larger scale, are held in Jamaica. 

In continuation of the subject, reference should be made to 
the work of agricultural instructors. This lias been mentioned 
several times, and it lias been pointed out that, while efforts of 
the kind have been of the greatest value, there is no means of 
ascertaining the extent of this in such a way that it <‘Ould be 
expressed by means of a short statement. It remains to be 
added at this stage, that from time to time lec^^ures and demon¬ 
strations having reference to special cTops and subjects liave been 
given to the peasantry, as they were re<juired, by the agricultural 
officers; this method of instruction has proved to be particularly 
useful in the Virgin Islands, mainly in relation to the extension 
of cotton-growing and of the lime industry. 

A lai^t, but most important matter that, considei^ed in its 
proper aspect, has relation to agricultural education and instruc¬ 
tion, is the issue of publications by the Imperial Department of 
Agriculture. The scope of this part of the work is so large, and 
its place in the efforts of the Department is of such importance, 
that it cannot be fairly considered as part of another section. It 
will therefore be dealt with immediately, under its own hetding, 
as a separate section of this issue of the West Indian Bulletin, 





PUBtliOATZONS ISSUBD BY 1*HB IMPBBIAL 
BBPABTMBNT OF AOEICULTURB. 


The publications issued by the Imperial Department of 
Agriculture for the West Indies, up to the time of writing, are 
included in the following generalized list: — 

The West Indian Bulletin, 


a Quarterly Scientific Journal <‘ontaining matter of general 
scientific interest, Vole. I to XI, as follows (the page numbers are 
those in the different parts):— 


Vol. I. 


Vol. 11. 


Vol. lU. 


Vol. IV. 


Vol. V. 


ipp. 1-141, issued July 1899 

Ipp. 143-228, „ March 1900 

ipp. 229-326, „ June 1900 

[pp. 327-481, „ October 1900 

'pp. 1-78, issued March 1901 

pp. 79-174, „ June 1901 

pp. 175-201, „ October 1901 

pp. 263-365, „ February 1902 


pp. 1-9S, issued 
pp. 99-197, „ 

pp. 199-294, „ 

pp. 295-392, „ 

'pp. 1-100, issued 

pp. 101-194, „ 

pp. 195-286, „ 

pp. .87-388, 

pp. 1-98, i8siu*d 
pp. 99-191, „ 

pp. 195-288, 
pp. 289-406, „ 


May 1902 

August 1002 
Noveinbei* 1902 
March 1903 

April 1903 
August 1903 
December 1903 
Maich 1904 

June 1904 
September 1904 
Keoruaiv 1905 
March 1905 


Vol. VI. 


Vol Vll. 


Vol. VIII. 


pp. 1-98, 
pp. 99-246, 
pp 247-328, 
ipp. 329-419, 

(pp. 1-108, 

Ipp. 109-200, 
ipp. 201-310, 
(pp. 311-406, 

(pp. M28, 
Ipp 129-228, 
jpp. 229-312, 
(pp. 313-408, 


issued June 1905 

„ August 1905 

„ November 1905 

„ February 1906 


issued May 190C 

„ August 1906 
,, November 1906 
1907 


issued N^emljer 1907 

„ N^eml)er 1907 

„ January 1908 

„ January 1908 


Vol. IX 


pp. 1-98, issued July 1908 

pp. 99-194, „ August J908 

pp. 195-296, „ NovemWr 1908 

pp. 297-406, „ AprU 1909 
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Tpp. 1-106, ksued Jime 1909 

Ipp. 107-196, ,, September 1909 

Ipp 197-292, „ March 1910 

1pp. 293-387. „ May 1910 


Vol. XI. 


(PP- 

JPP- 

|PP- 

Ipp- 


1-71, 

73-156 

157-230 

231 


ismied September 1910 

,, January 1911 

„ April 1911 

,, November 1911 


Thk A(iHi(’ULTrH vl Nkws, 


the Fortnightly Keview of the linj)erial Department of Agri¬ 
culture, dealing generally with agricultural mattei-H, with Hpocial 
reference to the West Indies. This lias been published i-egularly 
since April 1902, and the issues have reached No. 218 (of 
Volume X). 

|Rep()KT on the W()RKIN(J of the Imfktual I)ef\htment 

OF A(JHI( ULTURK FOR THE WEST INDIES, 

by Sir Daniel Morris, K.CXM.d. (actually issued by His Majesty’s 
Stationery Office as Colonial Reports —Miscellaneous, No. 36), 
containing a general rt‘port by Sir Daniel Morris on the working 
of the Department in the West Indies, together with an account 
of matters discusstMl at the West Indian Agrieultui-al Conference 
of 1905. Thest- matters, or refeieiiees to them, mostly apjiear in 
the Went Indian Bulletin^ Vols. V, pp. 335-90; VI, pp. 1-216; in 
the Ayrindlura/ News, Vols. I, pp. 49,101,151 ; III, pp. 180, 390 
and 403; IV, pp. 225, 386 ; and in the Ajnntal on Sugar- 

rant* Brpernnenfs In the Leeward Islands, 1901-5. Pt. 1, pp. 5, 
6 and 31.] 

Nature TEA(iiiN(j, 


based upon the general principles of agi iciilturc, for I lie use of 
schools, by Dr. Francis Watts, etc.. Imperial Coniinissioner 

of Agriculture for the West Indies, and others. Three editions of 
this Imve been issued, and it lias been enlarged twice, the second 
enlargement making expedient the use of smaller typt» in onler 
to obviate undue increase in the size of the book. As has 
been stated already, the later editions iia-lude part of a pamphlet, 
entitleil Hints to Teachers, prepareil und<‘r tlie auspices of the 
Department, and issued by the Leeward Islands Educational 
Department for the purpose of assisting in the teaching oF nature 
study and science subjects in tlie syllabus included in the (Jode of 
Regiilations for elementary schools. The different issues of 
Nature Teaching were made as follows : First Edition in July 1901, 
Second Edition*in Felauary 1908, Third Editum in September 


1910. 


The Pamphlet Series 


consists of a series of small booklets dealing in a pripular manner 
with subjects of lirst iiitei-est to agriculturists in the West Indies. 
These have been issued regularly, and may be classified as follows: 
Eleven dealing with sugar-cane experiments in Barbados (Nos. 
3, 13, 19, 26, 32, 40, 44, 49, 59, 62 and 66). Eighteen dealing with 
sugar-cane experiments in the Leeward Islands (Nos. 12, 20, 27 
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SO, 33, 36, 42, 46, 47, 50, 51,66,57» 63,64, 67,68). Five dealing 

with scale insects and the general treatment of insect pests, (Nos. 
1, 5, 7, 22 and 68). Three dealing with fungus diseases of cacao 
and the general treatment of fungoid pests (Nos. 17, 29 and 54)i» 
Five dealing with cotton, cotton-seed-meal and cake, and cotton 
gins (]No 8. 21,31,43, 45 and 60). Six dealing with the cultivation 
of onions, groxind nuts, orangey tobacco and limes (Noa 16, 21,26, 
37, 88 and 53). Six dealing with the cultivation of various other 
crops (Nos. 2, 8, 15, 16, 25 and 70). Four dealing with school 
garaens (Noa 11, 48, 52 and 65). Three dealing with hints to 
settlers (Nos. 24, 41 and 69). Two dealing with the cooking of 
vegetables (Noa 6 and 18). One dealing with bee-keeping (No. 9). 
One dealing with millions and mosquitos (No. 55). One dealing 
with poultry (No. 23). 

In addition to these, there are several other pamphlets, not 
included in the above classification, which treat oi miscellaneous 
subjects that are of interest to the West Indian agriculturist. 
The total number issued, or about to be issued,*to date, is seventy. 

Annual Reports. 

These have been of three kinds—the annual reports on the 
Botanic and Experiment Stations, those dealing with Sugar¬ 
cane Experiments in the Leeward Islands and Barbados, and 
those indicating progress in Agricultural Education. 

Several of them were issued previous to the formation of the 
Imperial Department of Agriculture; this is true of all the sugar¬ 
cane reporta All the botanic and experiment station reports 
have been published regularly since the first year or two of its 
existence, except those for Nevis and the Virgin Islands, which 
began to appear latei. Detailed information concerning all these 
reports has been given in the article commencing on page 351 of 
this issue of the irest Indian Bulletin^ and it will sufiice for present 
purposes if reference is made to thia 

West Indies in Canada 

is a booklet giving information and statistics concerning the 
several West Indian Colonies and British Quiana. It is prepared 
for distribution at the large Canadian Exhibitions in which 
these colonies are interested, and has been issued regularlv since 
the year 1906. In addition to the part concerned more 
directly with the West Indies and Bntish Guiana, this contains 
an illustrated portion giving brief popular accounts of fruite and 
other agricultural products that are raised in these latitudes. 

Leaflets. 

These liave been issued as they are required They mostly 
deal with subjects of local or temporary interest, and do not need 
any special description here. 


(Pages 2S1 to 450 issued November 1, 1011.) 
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Imperial Department of Ag^riculture 

FOR THE WEST INDIES. 

Head Ofpk^k—Barbados. 

Imperial CommisHtoner oj 'i Francois Watth, C.M.G., D.Sc., 
Agriculture Jor the \ F.I.C., F.O.S. 

West Indies ] 

Soientifio Staff. 

Scientific Assistant . A. H. Kirby, B.A. (Cantab.). 

Entomologist . Henry A. Ballou, M.Se. 

p ^ ^ (Cantab.). 

Veterinary Officer ... .. P. T. Saunders, M.li.C.VS. 

Clerical Staff. 

Chief Clerk ... Alleynk Graham Howell. 

Assistayit Clerk ... . Murrell B. Connell. 

Junior Clerk ... ... Walwyn P. Bovkll. 

Typist . ... Beatrk E Robinson. 

{ A. B. Price, Fell. Jouin. Inst. 
D. V. Barker. 

L. A. Corbin. 


Messenger 


... E. E. Leacock. 
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Ltet of Staflhof Colonial Bstablishments. 


BARBADOS. 

Department of Agrumlture, 

Superintendent of, Agri- f J. R. Boym.L, I.S.O., P.L.S., 

culture . y P.C.S. 

Assistant SuT^erintendent ... W. NowELli. 

>ugar-cane Expertments. 

Cheniist>ii]-charge ... ProfessotJ. P. d*Ai:buqubhqu£, 

M.A., F.LC., P.C.S. 

Agricultural Sup’dent ... J. R. Bovktx, I.S O., F.L.8., 

P.C.S. 

First Field Assistant ... E. M. Pkterkin. 

Second Field Assistant ... M. S. Goodman. 

Lecturer i" Agriculturan ^ 3 ^ 


BRITISH GUIANA. 

l)M»VUrMICNT OF SciKNCK AND AaUICUDTU RE. 


Diieotor and Government\ 
Analyst and Geologist/ 

Assistant Director and) 
Government BotanistJ 
Head OJJive 

('letk and Secretary, Board \ 
ot* Agiicultnie j 

Ab'sistant Clerk, Artist andl 
Librarian ] 

Typist . 

(Jhetuval DiviHuni, 


Proft J. B. IlARHibON, C.M.G., 
M.A., F.I.C., F.G S.. F.C.S., 
F.G.S.A. 

F. A. Stock DALE, M.A. 
(Cantab.), F.L.S. 


E. S. Christiani. 

Miss M. van Nooten. 
Miss F. Goring. 


Assistant Analyst ... 
S'^cond Assistant Analyst. 


Laboiatory Afesistants 



Botanical Division. 

Head Gardener 
Assistant Gardener .. 
Cleiical Absibtant . . 


Agriculinml Division. 

Agricultui al Superintendent 


Agric. Instructors 

Agric. Assistants ... 

EdncationaL 

Science Lectui er 
Superintendent Onder-'^ 
neeming School and Farm ( 
Supt. of Model Gardens ... 
Veieritiarg Division. 

Veterinary Surgeon 



Biological Division, 

Bconoinio Biologist 
Olerical Assistant .. 


J. Williams, F.C.S. 

K. D. Reid. 

L. S Davis. 

F. J. July. 


John F. Waby, F.L.S.,F.R.H.S. 
Fitz G re eves. 

II. B. France, 

R. Ward. 

A. L. Mansfield. 

W. E. Augustus. 

A. A. Abraham. 

W. H. Matthews. 

R. L . Huntk. 

£. M. Morgan. 


A. Lbecuman, P.C.S. 

S. H. Baylby. 

D. V. Jacobs. 

J. A, Raleigh, V.S. Can., 

M.R.S.I. Eng 

G. £. Bodkin, B.A. 

£4. D. Clbabb. 
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List of Staffs of Oolonlal Bstablishmentg.—c 


TRINIDAD AND TOBAGO. 
Department op Agriculture. 


Director . Prop. P. Oarmody, F.I.C., 

F.C.S. 

Assistant Director.VV. G. Freeman, B.Sc., 

A.R.C.S. F.L.S. 


Laboratory (Analytical), 


Govt. Analyst . 

Asst. Analy.sts 
Educational, 

Agricultural Science Master 

Lecturer in Local Botany 1 
and Entomology j 


P. Carmody, F.T.C., F.C.S. 

C. II. Wright, B.A. (Cantab.) 
F.I.C, F.C.S. 

II. S. SllREWSRlJllY, F 1 C. 

•I. DE Verteuil, F.C.S 
A. E. COLLENH, F.C.S. 

C. II. Wright, B.A., F.I.C. 
F.C.S. 


A. E. CoTJiENS, F.C.S, 


Botanical, 

Govt. Botanist and Supt. | 
Royal Botanic Gardens/ 
Asst. Superintendent and \ 
Curator R. B. Gardens I 
Curator, Botanic Station ( 
(Tobago) ... / 


W, G. Freeman. 

F. Evans. 

W. E. Broadway, 


Stock Farms, 

Manager, Govt. Farm 
(Trinidad.) 
Manager, Govt. Farm 
(Tobago) 

St, Atigustine Estate, 

Manager . 

River Estate, 

Manager 


I J. McInroy. 
] n. Meaden. 


... J. McInroy. 

... J. C. Augustus 


Board of AoRU Ui/ruiiE. 

President . IBs Ex(EI.len(W the 

Governor. 

Vice-President . DiRKcroR, Department op 

Agricmii.ture. 

And 10 Members appointed by the Governor. 


Staff, 

Mycologist . 

Entomologist 
Assistant Entomologist 

Agricultural Inspectors 

Laboratory A.ssiatant 


/ Jame.s Bircjii Rokkr. A.R., 
M.A. 

. F. W. Uriuh, F.E S , C. M.Z 8. 

P. L. Guppy, F.E 8. 

/ L. A. Brunton. 

• I I). C. Plummer. 

II. Cara(T1olo (Jnr, 
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List of Staffs of Oolonial B8tabU8toieixtp.^(Co»<^nt4g<t>) 


GRENADA. 

Botanic Station. 

Agricultural Sup*deut ... G. G. AiJCHiNLacK, B.Sc. 
Agricultural Instructor . Geo. P. Branch. 

Land Officer ... H. Walwyn. 

Foreman .. . J. 0. Callender. 


ST. VINCENT. 


Botanic and A gricultural Experiment Stations and Edvxnation. 


Agricultural Sup*dent ... 
Clerical Assistant 

Foreman . 

Resident Ma^ater of Agri¬ 
cultural School 
Assistant Master... 
Agricultural Instructor.., 
Veterinary Surgeon 
Manager, Cotton 
Ginnery 


W. N. Sands. 

L. W. Browne. 

H. John. 

I W. H. Patterson. 

. S. L. Moseley. 
(Vacant) 

. C. P. Stoutb, D.V.S. 
I S. B. Isaacs. 


ST. LUCIA. 


Botanic and A giHcultural Experiment Stations and Education 


Agricultural Sup*dent .. 
Assistant Sii p’den t 

Foreman . 

Officer-in-charge of Agri-1 
cultural School j 
Schoolmaster . 


J. C. Moore. 

A. J. Brooks. 

H. A. Lawrence. 

J. C. Moore. 

R. W. Niles. 


LEEWARD ISLANDS. 

Government Chemist andl Harold A. Tbmpany, B.Sc. 

Supt. of Agriculture ] (Loud.), P.I.C., P.0.8. 
Assistant Chemist ... V. M. Weil, B.Sc. (Lond.). 
Junior Assistant. R. E. Kelsick. 


DOMINICA. 

Botanic and Agricultural Experiment Stations and Education. 

Curator . Joseph Jones. 

Assistant Curator ... G. A. Jones. 

Foreman .J. P. Baptists. 

ANTIGUA. 

Botanic and Agricultwxil Experiment Stations and Education* 

Curator . Thomas Jackson. 

Assistants for Agricultur-\ C. A. Gomes. 
al Experiments / S. V. Athill, 

MONTSERRAT. 

oianic Station, 

Curator W. Robson. 
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ST. KITTS-NEVIS. 


Botanic and Agricultural Experiment Stations and Education. 


Agricultural Sup’dent .. 
Foreman . . 

Agricultural Instructor 
(Nevis) 


Agricultural and Science 
Master. 


F. R. Shbphbrd. 
W. I. Howell. 

J J O. Maloney. 
I W. R. Dunlop. 


VIRGIN ISLANDS. 


Agrieiiltnral Instructor .. W. C. Ffrhlo(^k. 


BRITISH HONDURAS. 

Botanic Station. 

Curator ... . . ... Eugene Campbell. 


JAMAICA. 

Department op Agrk^ulture. 
Director and Island Chemist... 


The Hon. H. H. Cousins, 
M.A. (Oxon.), F.C.S. 




I 


William Harris, F.L.S, 


Supt. of Hope, Hill Parade 
and Castleton Gardens 

Supt. of King’s House Gardens W. J. Thompson. 

Clerk nt Head OflSce ... G. A. T. Stockhausen. 

Librarian and Typist. Helen Adelaide Wood. 


Oovernment LahoratoTry. 

Deputy Island Chemist 
Assistant Chemist 
Junior Assistant 


. . R. Simmons, A.I.C. 


F. A. Thompson. 


Agricultural Education and Experiments. 


Bacteriologist and ) 

Fermentation Chemist / 

Superintendent of Sugar-cane \ 

Experiments ; 

Sugar Chemist . 

Distiller . 

Lcecturer in Agricultural Science 
Instructor in Practical Agri- ] 

culture / 

Head Master, Hope Industrial I 

School / 

Agricultural Travelling In- f 

structors \ 

Secretary, Agricultural Society 


II. H. S( ott, M.R.C.S , 
L.H C.P. 

Percivai. W. Murray. 

R, S. Martinez. 

B. A. Thompson. 

E. J. WORTLBY, F.C.S. 

M. E. Taylor. 

H. S. Palmer. 

William Cradwick. 
Jambs BAibcoe. 

John Barclay. 




INDEX 


A. 

Agricultural Conferences, West 
Indian, 269. 

— lectures under the Depart¬ 
ment, 842. 

— News, 293, 3^5, 449. 

— Officers, educational work of, 
446. 

— Schools, 444. 

— Shows, 274. 

Alleyne, F.M., 247. 

Allenia albiventris (Grevotte), 

188. I 

Amazona guildingii (St. Vincent 
parrot), 186. 

— martinicana (Martinican 
parrot), 186. 

— versicolor (St. Lucia parrot), 
186. 

Anguilla, progress in, 436. 

Annual Beports of the Imperial 
Department of Agriculture, 450. 

Antigua, Imperial Department 
and, 262.' 

—, progress in, 434. 

Ara tricolor (Cuban macaw), 187. 

Ash-throated fly-catcher [Myinr- 
chm cineroAcem)^ 193. 

B. 

Balfour of Burleigh, Lord, 109. 

Ballou, H. A., 9, 35, 39, 85, 172, 
282, 283, 288. 

Bancroft, C. K., 34, 334, 

Barbados, Imperial Department] 
and, 256. 

—, progress in, 430. 

Barber, C. A, 284, 324. 

Barbuda, progress in, 435. 

Bedford, Duke of, 50. 

Bengal bean (Stizolobium atei'ri- 
mum\ 7, 4& 

Berger, Dr. E. W., 5. 

Biro^ introduction of, 192. 


Black blight (Capnodium f#p., 
Meliola sp.), 13. 

— fungus (Myriangium Duriaet), 
2, 25. 

Blue-winged teal (Querquedula 
discorn), 189. 

Boeolophus inornatus inornatus 
(plain titmouse), 193. 

Botanic and Experiment Sta¬ 
tions, work in from year to 
year, 351. 

Botanical and educational work 
of the Mycologist, 338. 

Bovell, J. R., 56, 284, 320. * 

Brassoy, Rt. Hon. Lord, 247. 

British Guiana, Imperial Depart¬ 
ment and, 255 

Brooks, A. J., 167. 

Bush tit {Psaliriparm minimum 
minimus). 193. 

Butea antillarum (chicken hawk, 
gree-gree), 188. 

0 . 

Cadet system, 443. 

Cajanus indioiis (pigeon pea), 48. 

California black fly-catcher {^ay- 
amis nigricans), 198. 

— chickadee (Penthestes rufes- 
ceyis neqlectm), 193. 

Carriacou, progress in, 429. 

Carrouge (Ictei^us laudahilis), 

189, 190. 

Carter, Sir G., 289. 

Ceryle alcyon (kingfisher, pie), 

190. 

Cephalosporium lecanii (shield 
scale fungus), % 22. 

Chachalaoa (Ortalis sp.), 193. 

Chaemaea fasciata fasciata 

(wren tit), 193. 

Chaniaepelia passerina trocbila 
(ortolan, ground dove), 188. 

Chicken hawk, gree-gree {Buteo 
antillarum), 188. 



Cichlh^^rminia flanctaolnciae 
(molvie), 188. 

Clarke, A. H., 182, 281). 

Columba squamosa (wood pig¬ 
eon, ramier), 186. , 

Commissioner of Agriculture, 
visits to U.S. and Canada, 278. 
Coi*ereba martinicana (suciiere), 
189. 

Cotton manurial experiments in 
the Leeward Islands, 60. 

—, root development in different 
soils, 68. 

Cowell, H. K., 110. 

Crax sp. (currassow), 193. I 

Crops, miscellaneous, trials at 
stations, 355, 362, 372, 378,1 
385, 394, 414, 418, 422, 425. | 

—, various, experiments at sta¬ 
tions, 354, 361, 376. 383, 391, 
407, 417, 421, 424. 

Cuban niacaw(A?*a trwolor\ 187.' 
Cyoloiieda sanguinea, 49. 1 

Currassow ((^rax sp), 193. j 

D. I 


Departmental Administration, 
chief matters (‘oncerning, 253. 
— publications, entomology in, 
286. 


-, mycology in, 320. 

Diplodia epicocos, ^13. 

Diseases of Plants :— 

Angular leaf .spot (Bacterium 
malvacearum), 70 

Bacillus gossypinus (cotton 
boll rot), 320. 

Bacterium inalvaceariira (an¬ 
gular leaf spot), 76. 

Black blight, 81. 

Botryodiplodia sp. (cacao 
root disease), 333. 

— theobromae, 323. 

Cacao canker, 77. 

-in Grenada. 323. 

— die-back (Diplodia cacaoi- 
cola\ 32o, 328, 833 

- {Laaiodiplodia iheobro- 

mae), 78, 837. 

— diseases, 331. 

— leaf disease {Featalozzia 
jmlmarum), 333. 

, pink disease (Corticium 
\ilacino-fUacum% 79. 


Cacao pod black rot (Phytoph- 
thora omnivorn), 321, 323, 

328, 833. 

-brown rot (Lasiodiplodia 

' theohTomae\ 79. 

-- —‘diseases, 333. 

-- root disease, 77. 

- (^ioiryod/iplodiawp. ),333. 

— thread blights, 80. 

— witches’ broom disease, 324. 
Caloneotria liavida, 331. 
Ceroospora personata (ground 

nut leaf spot), 83, 157, 335. 

— vaginae (sugar-cane leaf 
sheath disease), 322, 

(’offee disease (Sphaero^filbe 
flavida\ 85. 

Colletotrichum Cradwickii, 34, 
335. 

— falcatum (red rot disease), 
75, 210, 320, 325. 

— gosaypii (cotton anthrac- 
nose), 75, 326. 

spp. on cacao, 34, 84. 
Corticium lilacino-fiiseum 
(cacao pink disease), 79. 
(^otton areolate mildew {Ram^ 
vlaua nreola\ 326. 

— angulai leaf spot (P'ieudo- 
monm mah)ncearum\ 326, 

329. 

— anthracnose (Collefotriclium 
yossypiij) 75, 326, 

— boll rot (BacilluH gos- 
sypinus), 326. 

— leaf blight (Sphaerella gon- 
^ypina\ 326 

-mildew, 77. 

— round spot (Sphaei^ella gofi- 
sypina), 329. 

— rust (Piedo gQ^ypn\ 326, 
329. 

— wilt (Neoconmofipora vasin- 
fecta), 326 

Diplodia oacaoicola (cacao die- 
back), 323,328, 333. 
Exoascus theobromae, 324. 
Fomes lucidus, 330. 

(llomerella gossypii, 76. 
Ground nut leaf rust (Uredo 
arachidtB\ 83,157, 158,167, 
a35. 

-spot ( Ce^'cofvpora per- 

I Honata\ 83,157, 335. 

1 -root disease, 82. 
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Diseases of Plants, CmicVd, 
Guinea corn root disease, 
Horse-hair blight {Mm^a-snu- 
m eqnicriinti), 80. 

Impheo root disease, 88. 
Lasiodiplodia theobroinae ca¬ 
cao die-hack), 78, 337. 

-- — (cacao pod brown rot), 
79. 


Sugar-cane nnd disease (Tn‘- 
rhoftphaeria sncchaH), 74, 
320, 322, 327, 330. 
t Thielaviopsis ethaceticns 
(pine-apple disease), 322, 
327. 

I Trichosphifir ia sacchari (su galr- 
eane rind disease) 74, 320, 
322, 330. 


Leptosphaeria aa(‘(‘hari (sugar¬ 
cane leaf spot), 85 
Lime inelanoso, 80. 

— root disease, 80. 

Maize root disease, 8J. 
Mal-di-gomiua, 80. 

Marasinius eijuicrinis (horse¬ 
hair blight), 80. 

— sp. (sugar-cane root disease), 

73, 82, 325, 327. 331. 

Nectria Bainii, 321, 323, 333. 

— theohroinae, 331. 
Neocosinospora vasinfecia (cot¬ 
ton wilt), 320. 

Onion bacterial lot, 83. 
Pe8talo/zi«i pahnaruiu (<*a<*ao 
leaf disease), 333. 
Phytophthora s}). (cacao pod 
hlacK rot), 79. 


Trcdo aracdiidis (ground nut 
leaf rust), 83, 157, 158, 107, 
335. 

— gossyiui (cotton rust), 320, 
329. 

Yam tuber disease, 82. 
Distribution from B(»lanie Sta¬ 
tions, I2t). 

Doidge, 285. 

Domini(‘a, Imperial I)ep4ir1ment 
and, 201. 

—, progress in, 13?. 

I Driver, Hon. K , 7, 39. 
jDryobates nuttali (Nutiars 
\\oodpe‘cker), 192. 

Dryobates pubescens gairdiieri 
' (Gairdners woodpecker) 192. 
I Du Buisson, 217. 


Pine-apple disease (T/ue/aviop- 
sift elhnceticm), 322, 327. 

-diseases, 329. 

Polystictus hirsutus, 330. 

Pseudomonas raalvaceariim 
(cotton angular leaf spot), 
320, 329 

Ramularia areola (cotton 
areolate mildew), 320. 

Red rot disease (Collef 0 ( 71 - 
rhmnjalcatum), 75,210,320, 
325. 

Root rot of cotton, 320. 

Rubber trees, .suspected di¬ 
seases of,‘8]. 

Sphaerella gossypiiia (cotton 
leaf blight), 320. 

-(cotton round spot), 329. 

Sphaerostilbe ilavtda (coffee 
disease), 85. 

Sugar-cane leaf sheath di¬ 
sease (Cercoapora vagmic), 
322. 

-spot {Leptobphaeria 

sacchari), 85. 

-root disease {Maras- 

mins sp.), 73, 82, 325, 327. 


B. 


Kconomic experiments at Bot¬ 
anic Stations, 353, 359, 304, 
374, 380, 389, 390, 415, 120, 
123. 

Education and instruction, agri¬ 
cultural, 139. 

Elementary Schools, agriculture 
ill, 439. 

Entomological papers in West 
Indian Bulletin, etc., 309. 

— pamphlets, 295. 
Entomologists temporarilv with 

tlie I.D.A., 302. 

- , visits to the islands, 290. 
Entomology in the West Indies, 

summary for 1898-1911, 282. 
Epizootic lymphangitis, 31. 
Erismatura jamaicensis (red 
diver, ruddy duck), 189. 
Euphonia flavifrons visoivora 
(moisson h couleurs), 189. 
Exhibits, Canadian, mcxle of 
addressing, 184. 
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P. 

Fawcett, W,, 284, 285. 

Pep-de-lance (Lacheais mutvs\ 
185. 

Fielding, Hon. W. S., 109. 

Florida, citrus pests in, 174, 

—, report on visit to, 172. 

Fruit trees, planting of, 50. 

G. 

GairdneFs woodpecker (Drvo- 
bates pubescens gairdneri\ 
192. 

Geotrygon spp. (mountain quail), 

Gowdey, C. C., 290, .308. 

Green, P]. E., 40. 

Grenada, Imperial Department 
and, 258. i 

—, progress in, 429. 

Grevotte (AUenia alhiventr'H), 
188 

Greiner, T., 827. 

Gros-bec {Saltntur gnadrloupen- 
fits), 190, 

Ground nuts, diseases in the 
West Indies, 157. 

Guan (Penelope sp.) 198. 

Guanica Central Sugar F^actorv, 
56. 

H, 

Hamlyn-Harris, Dr. R., 808. 
Harris<m, J. B.. 281. 

Hart, J. H., 284. 

Howard, A., 821,810. 

Hubbard, H. G., 10. 

I. 

Icterus laudabilis (carrouge), 
189,190. 

Imperial Department of Agricul¬ 
ture in the West Indies. 282. 
Index of diseases and pests, 95.1 
Inject Pests; i 

Akee fringed scale (Asfero/e- 
canium pusftdans), 00, 92. 
Alabama^ argillacea (cotton 
worm), 86, 808. » 

Aleyrodes eitri (orange white i 
ay), 174. 176, 178, 


Aleyrodes howardi, 174, 176. 

— nubifera (cloudy - wing 
whitelly).174,176,177, 178. 
Anthonomus grandis (cotton 
boll weevil). 288. 

Aphis gossypii (cotton aphis), 
89. 

Arrowroot worm (Calpodes 
ethlitiH), 296. 

Aspidiotus articulatus, 90. 
Asterolecanium pmstulans, 
(akee fringed -^cale), 90, 92. 
Black line scale (hchinaspis 
lom/irostria [I. filiformis]), 
01 .‘ 

— scale (Saissetia nifivct), 88, 
294. 

Brown shield scale (SaisHetia 
hemisphnmra fLecaniiim 
hcmisphaoricuml), 93. 

Cacao beetle (Stehnstojim 
(lepreHanm\ 90. 

— borer {Lepiosiylv^ pmem- 
orsna), 01 

th!*i])'» (Physopn^ rnhro- 
ciurfa). 89. 286, 298, 805 
Calpodes ethlius (arrowroot 
worm), 206 

('ane fly (Delphax sncchnri- 
vorn), 86 

— fulgorid (Phenire woeata), 
210 . 

— root beetle (Holotricha 
vidua), 210 . 

— tip borer (Scirpophnqn in- 
tnrta), 210 . 

Ceroplastes floridensi«, 90. 
Cero))iito (Dactylopius] bar- 
beri (mealy bug). 90. 
Ohioiias])is eitri (white scale), 
41, 10. 

Chrysomphah\s ficus (Florida 
red scale). 175. 
Clondvwiuged white fly 
(Aleyt'odes nubifera), 174, 
176,177,178. 

Coccus viridis [Lecaniiim 
viride] (green scale), 41. 40, 
49, 90, 92, 177, 185. 
Compsomyia sp.(screw worm), 
185. 

Contarinia gossvpii (flower- 
bud maggot), 88, 290. 

Corn ear worm (Heliothis 
armtger), 87, 94. 
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Insect Pests: — Contd, 

Cotton aphis (Apliia f/ositypii)^ 
89. 

— boll weevil {Anihonomits 
grand%s)y 288. 

— — worm (Heliothis (trmi- 
get'), 87, 04. 

— pests new to the West 

Indies, 300. 

— Stainers [DysdercAis spp.), 

87, 175, 289. 

— worm {Alabama argilla- 
cea\ 86, 308. 

Cryptorhyrichus batatae 
(sv/eet potato weevil), 92, 
291. 

Cut Avorra, 91. 

Delphax saccharivora (caiie 
tly), 86. 

Diaprepes abbrcvialus (su^ar- 
caiip root borer), 80, 287. 

Diatraea .saccliaralis (sugar¬ 
cane moth borer), 85, 285. 

Didonis bildis 175. 

Dysdercu.s s])p. (cotton Stain¬ 
ers), 87. 

Eriophyes gossypii (leaf blis¬ 
ter mite), 89, 288, 308. 

Eusehites, 175. 

Florida red scale (Chrysom- 
phalus fi( us), 175, 

Flower bud maggot (Conta- 
rima gof^sypii), 88, 290. 

Fruit lly in l)oininica, 94. 
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